FRIDAY,  JUNE  23,  1978 
PART  III 


DEPARTMENT  OF 
LABOR 

Occupational  Safety  and 
Health  Administration 


OCCUPATIONAL 
EXPOSURE  TO 
COTTON  DUST 


Final  Mandatory  Occupational 
Safety  and  Health  Standards 


I 


27350 

[4510-26] 

Title  29 — Labor 

CHAPTER  XVII— OCCUPATIONAL 

SAFETY  AND  HEALTH  ADMINIS¬ 
TRATION,  DEPARTMENT  OF  LABOR 

PART  1910— OCCUPATIONAL  SAFETY 
AND  HEALTH  STANDARDS 

Occupational  Exposure  to  Cotton  Dust 

AGENCY:  Occupational  Safety  and 
Health  Administration,  Department  of 
Labor. 

ACTION:  Final  Standard.  • 

SUMMARY:  This  final  standard  es¬ 
tablishes  occupational  safety  and 
health  requirements  for  occupational 
exposure  to  cotton  dust.  It  reflects 
OSH  As  determination,  based  on  evi¬ 
dence  that  has  been  placed  in  the 
public  record  of  this  rulemaking  pro¬ 
ceeding,  that  exposure  to  cotton  dust 
presents  a  significant  health  hazard  to 
employees.  The  standard  establishes 
permissible  exposure  limit  of  200  /ig/ 
m3  for  yarn  manufacturing,  750  jig/m3 
for  slashing  and  weaving  operations, 
and  500  fig/m3  for  all  other  processes 
in  the  cotton  industry  and  for  non-tex¬ 
tile  industries  where  there  is  exposure 
to  cotton  dust.  Cotton  ginning  is  the 
subject  of  a  separate  regulation, 
§  1910.1046,  published  today  also  in 
Part  III  of  this  Federal  Register.  The 
harvesting  of  cotton  and  the  manufac¬ 
ture  of  garments  from  cotton  fabrics 
are  not  covered  by  this  standard.  The 
cotton  dust  standard,  which  is  promul¬ 
gated  as  29  CFR  1910.1043,  also  pro¬ 
vides  for  employee  exposure  monitor¬ 
ing,  engineering  controls  and  work 
practices,  respirators,  employee  train¬ 
ing.  medical  surveillance,  signs  and  re¬ 
cordkeeping. 

EFFECTIVE  DATE:  This  standard  is 
effective  September  4,  1978. 

FOR  FURTHER  INFORMATION 
CONTACT: 

Gail  Brinkerhoff,  Office  of  Compli¬ 
ance  Programs,  OSHA,  Third  Street 
and  Constitution  Avenue,  NW., 
Room  N3112,  Washington,  D.C. 
20210,  telephone  202-523-8034. 

For  additional  copies  of  this  regula¬ 
tion  contact:  OSHA  Office  of  Publica¬ 
tions,  U.S.  Department  of  Labor, 
Room  N3423,  Washington,  D.C.  20210, 
telephone  202-523-8677. 

SUPPLEMENTARY  INFORMATION: 
This  permanent  occupational  safety 
and  health  standard  is  issued  pursuant 
to  sections  6(b)  and  8(c)  of  the  Occu¬ 
pational  Safety  and  Health  Act  of 
1970  (the  Act)  (84  Stat.  1593,  1599;  29 
U.S.C.  655,  657),  the  Secretary  of 
Labor’s  Order  No.  8-76  (41  FR  25059) 
and  Title  29,  Code  of  Federal  Regula¬ 
tions  (CFR)  Part  1911.  It  amends  Part 
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1910  of  29  CFR  by  adding  a  new 
§  1910.1043  entitled  "Cotton  dust,”  and 
by  adding  a  footnote  to  the  reference 
to  "cotton  dust  (law)”  in  Table  Z-l  of 
§  1910.1000  stating  "this  standard  ap¬ 
plies  in  cotton  yarn  manufacturing 
until  compliance  with  §  1910.1043  (d) 
and  (e)  is  achieved.”  For  reasons  set 
forth  below,  the  new  standard  does 
not  apply  to  the  growing  and  harvest¬ 
ing  of  cotton,  the  ginning  of  cotton, 
maritime  operations,  the  handling  or 
processing  of  woven  or  knitted  materi¬ 
als,  or  the  handling  or  processing  of 
washed  cotton.  In  order  to  assure  that 
affected  employers  and  employees  will 
be  informed  of  the  existence  of  these 
provisions  and  that  employers  affected 
are  given  an  opportunity  to  familiarize 
themselves  and  their  employees  with 
the  existence  of  new  requirements,  the 
effective  date  of  the  new  §  1910.1043 
will  be  September  4,  1978.  To  provide 
continued  protection  for  employees 
until  the  provisions  of  the  new  stand¬ 
ard  become  effective,  the  require¬ 
ments  pertaining  to  cotton  dust  cur¬ 
rently  contained  in  §  1910.1000  Table 
Z-l  remain  in  full  force  and  effect 
until  §  1910.1043  becomes  effective.  In 
yam  manufacturing  the  requirements 
pertaining  to  cotton  dust  currently 
contained  in  §  1910.1000  Table  Z-l 
remain  in  full  force  and  effect  until 
compliance  with  §  1910.1043  is 
achieved. 

I.  Background 

A.  GENERAL 

Cotton  is  commercially  grown  in  at 
least  nineteen  states  and  is  a  major 
crop  in  fourteen.  The  states  generally 
considered  to  be  the  largest  producers 
of  cotton  are  Texas,  California,  Missis¬ 
sippi  and  Arkansas.  Between  ten  and 
thirteen  million  bales  (480  lbs  net  wet) 
of  cotton  lint  are  produced  annually  in 
the  United  States. 

The  cotton  industry  of  the  United 
States  can  be  divided  into  eleven 
major  processes:  (1)  harvesting;  (2) 
ginning;  (3)  warehousing  and  com¬ 
pressing  of  cotton  lint;  (4)  classing  and 
marketing  of  cotton  lint;  (5)  yarn  man¬ 
ufacturing  using  cotton  lint;  (6)  fabric 
manufacturing  using  cotton  yarn;  (7) 
reclaiming  and  marketing  of  textile 
manufacturing  waste;  (8)  delintering 
of  cottonseed;  (9)  marketing  and  con¬ 
verting  of  linters;  (10)  reclaiming  and 
marketing  of  gin  motes;  and  (11)  bat¬ 
ting,  yam  and  felt  manufacturing 
using  waste  cotton  fibers  and  byprod¬ 
ucts.  Within  each  of  these  major  proc¬ 
esses  there  are  various  stages,  distinct 
work  procedures  and  methods  of  oper¬ 
ation. 

Less  than  15  percent  of  the  cotton 
crop  is  grown  in  the  southeastern 
states  where  the  textile  industry  is 
concentrated.  Thus,  a  large  proportion 
of  the  crop  is  transported  long  dis¬ 
tances  to  domestic  mills  or  to  ports  for 
export.  Most  of  the  crop  is  harvested 


and  ginned  in  the  fall  and  early 
winter;  it  is  processed  by  domestic  and 
foreign  mills  on  a  year  round  basis. 
Hence,  storage  and  transportation  are 
major  elements  of  the  entire  cotton  in¬ 
dustry. 

The  cottonseed  is  separated  from 
the  cotton  lint  at  the  gin.  From  the 
gin,  most  cottonseed  moves  into  oil¬ 
seed  processing.  Cotton  linters,  the 
short  fibrous  material  adhering  to 
cotton  seed  after  ginning,  are  removed 
from  the  seed  by  machines  before  the 
seeds  are  crushed. 

Gin  motes  are  a  byproduct  of  the 
cotton  ginning  process.  They  consist 
of  lint  cotton  waste  useable  for  its 
fiber  content.  Gin  motes  may  be 
cleaned  and  baled  at  the  gin,  usually 
in  a  building  separate  from  the  gin 
plant,  or  sold  in  loose  form  to  mote 
cleaning  plants  which  pick  up  motes  in 
bins  or  trailers  at  regular  intervals.  At 
the  mote  cleaning  plant  the  loose  gin 
motes  and  the  unclean  baled  gin  motes 
are  cleaned  or  reclaimed,  baled  and 
stored  pending  sale  to  the  spinning 
trade  for  use  in  yarn  and  to  the  felting 
trade  for  use  in  batting  and  felting. 

After  ginning  most  cotton  lint  moves 
into  a  warehouse  for  storage  or  a  com¬ 
press  for  hydraulic  pressing  to  higher 
density  pending  shipment  to  cotton 
mills  or  ports  for  export.  Bales  are  ini¬ 
tially  sampled  at  the  gin  or  warehouse 
for  classification  by  the  United  States 
Department  of  Agriculture  under  the 
.United  States  Cotton  Standard  Act  (7 
U.S.C.  51-65).  Bales  are  usually  resam¬ 
pled  by  warehousemen  and  reclassed 
by  merchants  or  shippers  one  or  more 
additional  times  as  they  move  through 
marketing  channels.  Transportation, 
storing  and  sampling  of  cotton  all  in¬ 
volve  employee  exposure  to  cotton 
dust  primarily  as  a  result  of  cotton 
dust  being  generated  into  the  atmo¬ 
sphere  by  the  handling  of  cotton. 

Subsequent  operations  involve  clean¬ 
ing  and  refining  of  cotton  lint  into 
yams  for  knitting  or  weaving;  or  pro¬ 
cessing  of  waste  cotton  fibers  into  by¬ 
products  such  as  upholstered  furni¬ 
ture,  batting  and  felting  for  bedding, 
furniture  and  thermal  insulation. 

The  proportion  of  cotton  to  synthet¬ 
ic  fiber  in  textile  goods  has  generally 
decreased  in  recent  years  with  the 
advent  of  newer  texturizing  processes 
for  synthetic  fibers.  However,  pro¬ 
cessed  cotton  has  certain  desirable 
properties  which  make  it  unlikely  that 
complete  substitution  by  synthetic, 
fibers  would  ever  occur.  Among  these 
are  its  properties  of  moisture  absor¬ 
bancy,  coolness,  softness,  ready  adapt¬ 
ability  into  leisure  fabrics  such  as 
denim  and  corduroy,  and  economy  of 
use.  In  addition,  substitution  of  syn¬ 
thetic  fibers  results  in  increased  use  of 
petroleum  products  and  other  forms 
of  energy. 

B.  HISTORY  OF  THE  REGULATION 

(1)  Early  developments.  Substantial 
improvement  in  working  conditions  in 
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the  cotton  textile  industry  did  not 
occur  until  well  into  the  twentieth 
century.  The  most  important  early  im¬ 
provements  came  in  England  as  a 
result  of  legislative  acts  requiring 
medical  inspection  of  workplaces,  com¬ 
pulsory  reporting  of  industrial  dis¬ 
eases  and  compensation  of  diseased 
and  disabled  workers.  In  1942  a  com¬ 
pensation  scheme  was  introduced  in 
England  as  a  means  of  implementing 
the  Factory  Act  of  1937  and  associated 
legislation  which  for  the  first  time  rec¬ 
ognized  byssinosis  as  an  occupational 
disease. 

In  1964  the  American  Conference  of 
Governmental  Industrial  Hygienists 
(ACGIH)  placed  cotton  dust  on  its  ten¬ 
tative  list  of  threshold  limit  values 
(TLV),  and  in  1966  they  adopted  a 
1000  fig/m3  of  total  cotton  dust  as 
their  recommended  value  for  expo¬ 
sure.  This  TLV  was  based  upon  the 
work  of  Roach  and  Schilling  in  the 
Lancashire  cotton  mills.  Exposure  to 
cotton  dust  was  not  regulated  in  the 
United  States  until  1968,  when  the 
Secretary  of  Labor  under  the  Walsh- 
Healey  Act  (41  U.S.C.  35  et  seq.),  pro¬ 
mulgated  the  1968  ACGIH  list  of 
Threshold  Limit  Values  which  includ¬ 
ed  for  “Cotton  dust  (raw)”  the  limit  of 
1000  ftg/m*.  This  standard  was  subse¬ 
quently  adopted  as  an  established  Fed¬ 
eral  standard  under  section  6(a)  of  the 
Occupational  Safety  and  Health  Act 
of  1970.  In  1972,  the  British  Occupa¬ 
tional  Hygiene  Society  (BOHS)  pub¬ 
lished  a  report,  largely  based  upon 
Molyneux  and  Berry’s  “Correlation  of 
Cotton  Dust  Exposure  with  the  Preva¬ 
lence  of  Respiratory  Symptoms,”  rec¬ 
ommending  a  new  standard  of  500  ng/ 
m*  less  “fly”;  the  term  fly  meaning 
dust  particles  removed  by  a  2-mm  wire 
screen.  In  addition,  in  1972,  on  the 
basis  of  BOHS  and  others,  a  revision 
of  the  ACGIH  TLV  was  recommended 
that  would  measure  respirable  dust 
rather  than  “total  dust”.  In  1974,  a 
TLV  of  200  fig/ms  of  cotton  dust  as 
measured  by  the  vertical  elutriator 
was  adopted  by  ACGIH. 

On  September  26,  1974,  pursuant  to 
section  20(a)(3)  of  the  Act,  the  Direc¬ 
tor  of  the  National  Institute  for  Occu¬ 
pational  Safety  and  Health  (NIOSH) 
submitted  to  the  Secretary  of  Labor  a 
criteria  document  which  contained 
NI  OSH's  recommendations  for  a  new 
cotton  dust  standard. 

On  December  27,  1974,  OSHA  pub¬ 
lished  an  Advance  Notice  of  Proposed 
Rulemaking  (39  FR  44769)  requesting 
that  interested  persons  submit  their 
views  on  specific  issues  relating  to 
cotton  dust,  particularly  the  NIOSH 
Criteria  Document. 

Thereafter,  in  January  1975,  the 
Textile  Worker’s  Union  of  America 
filed  a  petition  with  the  Secretary 
urging  the  Secretary  to  propose  a 
modified  standard  for  occupational  ex¬ 
posure  to  cotton  dust,  setting  an  expo¬ 


sure  limit  of  100  ng/m*.  They  were 
joined  in  this  petition  by  the  North 
Carolina  Public  Interest  Research 
Group. 

(2)  The  Proposal.  On  December  28, 
1976,  OSHA  published  a  proposal  to 
revise  the  existing  standard  for  occu¬ 
pational  exposure  to  cotton  dust  (41 
FR  56498).  The  proposal  called  for  a 
permissible  exposure  limit  of  200  ng/ 
m*  of  vertical  elutriated  cotton  dust 
for  all  segments  of  the  cotton  indus¬ 
try. 

The  proposal  allowed  90  days  for  in¬ 
terested  parties  to  submit  written  com¬ 
ments,  views,  and  arguments  and  an¬ 
nounced  that  an  informal  public  hear¬ 
ing  for  the  submission  of  oral  testimo¬ 
ny  would  begin  on  April  5,  1977.  Addi¬ 
tional  hearing  dates  were  set  by  notice 
published  March  15,  1977  (42  FR 
14134).  There  were  263  comments  and 
109  notices  of  intent  to  appear  at  the 
hearings. 

(3)  The  Hearing.  The  OSHA  rule- 
making  hearing  was  conducted  in 
Washington,  D.C.  from  April  5-8,  May 
2-6,  and  16-17;  in  Greenville,  Mississip¬ 
pi  on  April  12;  and  in  Lubbock,  Texas 
on  May  10-12,  1977. 

Numerous  persons  appeared  at  the 
hearings  as  witnesses.  Among  the  wit¬ 
nesses  were  large  corporate  and  small 
business  employers,  manufacturers, 
representatives  from  the  affected 
workforce,  experts  in  every  relevant 
field  including  physicians,  scientists, 
statisticians,  economists,  industrial  hy¬ 
gienists,  representatives  from  agricul¬ 
ture,  and  other  interested  parties. 
Public  participation  was  representa¬ 
tive  of  virtually  the  entire  “cotton 
community.”  The  written  and  oral  tes¬ 
timony  of  all  participants  was  made 
part  of  the  rulemaking  record.  The 
hearing  record  was  originally  sched¬ 
uled  to  close  on  July  17,  1977,  but  at 
the  request  of  several  parties  it  was 
kept  open  until  September  2,  1977  (42 
FR  39120). 

(4)  Environmental  Impact  State¬ 
ment.  In  conjunction  with  the  devel¬ 
opment  of  the  proposed  standard, 
OSHA  prepared  a  draft  environmental 
impact  statement.  The  draft  environ¬ 
mental  impact  statement  was  pub¬ 
lished  in  the  Federal  Register  (41  FR 
56498)  on  December  28,  1976,  along 
with  the  proposal. 

Prior  to  the  promulgation  of  this 
final  standard,  OSHA  prepared  a  final 
environmental  impact  statement 
(FEIS)  in  accordance  with  29  CFR 
1999.5.  Notice  of  the  availability  of  the 
FEIS  was  published  by  the  Environ¬ 
mental  Protection  Agency  on  Decem¬ 
ber  30,  1977  (42  FR  65263). 

(5)  The  Record.  This  final  cotton 
dust  standard  is  based  on  careful  con¬ 
sideration  of  the  entire  record  in  this 
proceeding,  including  materials  relied 
on  in  the  proposal  and  the  record  of 
the  informal  rulemaking  hearing  in¬ 
cluding  the  transcript,  exhibits  pre¬ 


hearing  and  post-hearing  written  com¬ 
ments  and  briefs.  Copies  of  the  official 
list  of  hearing  exhibits,  comments,  and 
notices  of  intent  to  appear  at  the  hear¬ 
ing  can  be  obtained^  from  the  Docket 
Office,  Docket  No.  H-052,  Room 
56212,  U.S.  Department  of  Labor, 
Third  Street  and  Constitution  Avenue 
NW.,  Washington,  D.C.  20210. 

II.  Pertinent  Legal  Authority 

The  primary  purpose  of  the  Act  is  to 
assure  so  far  as  possible  safe  and 
healthful  working  conditions  for  every 
working  man  and  woman.  One  means 
prescribed  by  Congress  to  achieve  this 
goal  is  the  authority  vested  in  the  Sec¬ 
retary  of  Labor  to  set  mandatory 
safety  and  health  standards.  The 
standards  setting  process  under  sec¬ 
tion  6  of  the  Act  is  an  integral  part  of 
an  occupational  safety  and  health  pro¬ 
gram  in  that  the  process  permits  the 
participation  of  interested  parties  in 
consideration  of  medical  data,  indus¬ 
trial  processes  and  other  factors  rele¬ 
vant  to  the  identification  of  hazards. 
Occupational  safety  and  health  stand¬ 
ards  mandate  the  requisite  conduct  or 
exposure  level  and  provide  a  basis  for 
ensuring  the  existence  of  safe  and 
healthful  workplaces. 

The  Act  provides  that: 

The  Secretary,  in  promulgating  standards 
dealing  with  toxic  materials  or  harmful 
physical  agents  under  this  subsection,  shall 
set  the  standard  which  most  adequately  as¬ 
sures.  to  the  extent  feasible,  on  the  basis  of 
the  best  available  evidence,  that  no  employ¬ 
ee  will  suffer  material  impairment  of  health 
or  functional  capacity  even  if  such  employ¬ 
ee  has  regular  exposure  to  the  hazard  dealt 
with  by  such  standard  for  the  period  of  his 
working  life. 

Development  of  standards  under  this  sub¬ 
section  shall  be  based  upon  research,  dem¬ 
onstrations,  experiments,  and  such  other  in¬ 
formation  as  may  be  appropriate.  In  addi¬ 
tion  to  the  attainment  of  the  highest  degree 
of  health  and  safety  protection  for  the  em¬ 
ployee,  other  considerations  shall  be  the 
latest  available  scientific  data  in  the  field, 
the  feasibility  of  the  standards,  and  experi¬ 
ence  gained  under  this  and  other  health  and 
safety  laws.  (Section  6(b)(5)). 

Sections  2(b)  (5)  and  (6),  20,  21,  22, 
and  24  of  the  Act  reflect  Congress’  rec¬ 
ognition  that  conclusive  medical  or  sci¬ 
entific  evidence  including  causative 
factors,  epidemiological  studies  or 
dose-response  data  may  not  exist  for 
many  toxic  materials  or  harmful  phys¬ 
ical  agents.  Nevertheless,  standards 
cannot  be  postponed  because  defini¬ 
tive  medical  or  scientific  evidence  is 
not  currently  available.  Indeed,  while 
final  standards  are  to  be  based  on  the 
best  available  evidence,  the  legislative 
history  makes  it  clear  that  “it  is  not 
intended  that  the  Secretary  be  para¬ 
lyzed  by  debate  surrounding  diverse 
medical  opinion.”  House  Committee 
on  Education  and  Labor,  Report  No. 
91-1291,  91st  Cong.,  2d  Session,  p.  18 
(1970).  This  Congressional  judgment  is 
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supported  by  the  courts  which  have 
reviewed  standards  promulgated  under 
the  Act.  In  sustaining  the  standard  for 
occupational  exposure  to  vinyl  chlo¬ 
ride  (29  CFR  1910.1017),  the  U.S. 
Court  of  Appeals  for  the  Second  Cir¬ 
cuit  stated  that  “It  remains  the  duty 
of  the  Secretary  to  act  to  protect  the 
working  man,  and  to  act  even  in  cir¬ 
cumstances  where  existing  methodolo¬ 
gy  or  reseirch  is  deficient.  Society  of 
the  Plastics  Industry,  Inc.  v.  Occupa¬ 
tional  Safety  and  Health  Administra¬ 
tion,  509  P.  2d  1301,  1308  (2nd  Cir. 
1975),  cert,  den.,  sub.  nom..  Firestone 
Plastic  Co.  v.  United  States  Depart¬ 
ment  of  Labor,  95  S.  Ct.  1998,  4  L.  Ed. 
2d  482  (1975). 

A  similar  rationale  was  applied  by 
the  U.S.  Court  of  Appeals  for  the  Dis¬ 
trict  of  Columbia  in  reviewing  the 
standard  for  occupational  exposure  to 
asbestos  (29  CFR  1910.1001).  The 
Court  stated  that: 

Some  of  the  questions  involved  in  the  pro¬ 
mulgation  of  these  standards  are  on  the 
frontiers  of  scientific  knowledge,  and  conse¬ 
quently  as  to  them  insufficient  data- is  pres¬ 
ently  available  to  make  a  fully  informed  fac¬ 
tual  determination.  Decision-making  must 
in  that  circumstance  depend  to  a  greater 
extent  upon  policy  judgments  and  less  upon 
purely  factual  judgments. 

Industrial  Union  Department,  AFL- 
CIO  v.  Hodgson,  499  P.  2d  467,  474 
(D.C.  Cir.  1974). 

In  setting  standards,  the  Secretary  is 
expressly  required  to  consider  the  fea¬ 
sibility  of  the  proposed  standards. 
Senate  Committee  on  Labor  and 
Public  Welfare,  S.  Rep.  No.  91-1282, 
91st  Cong.,  2d  Sess.,  p.  58  (1970).  Nev¬ 
ertheless,  considerations  of  technologi¬ 
cal  feasibility  are  not  limited  to  de¬ 
vices  already  developed  and  in  use. 
Standards  may  require  improvements 
in  existing  technologies  or  require  the 
development  of  new  technology.  Soci¬ 
ety  of  Plastic  Industry,  Inc.  v.  Occupa¬ 
tional  Safety  and  Health  Administra¬ 
tion,  supra  at  1309;  American  Iron  and 
Steel  Institute  v.  Occupational  Safety 

and  Health  Administration,  -  F. 

2d - .  (C.A.3,  1978)  R.,  3CCH  ESHG 

Para  22637. 

Where  appropriate,  the  standards 
are  required  to  include  provisions  for 
labels  or  other  forms  of  warning  to  ap¬ 
prise  employee  of  hazards,  suitable 
protective  equipment,  control  proce¬ 
dures,  monitoring  and  measuring  of 
employee  exposure,  employee  access 
to  the  results  of  monitoring,  and  ap¬ 
propriate  medical  examinations. 
Standards  may  also  prescribe  record¬ 
keeping  requirements  where  necessary 
or  appropriate  for  enforcement  of  the 
Act  or  for  developing  information  re¬ 
garding  occupational  accidents  and  ill¬ 
nesses  (section  8(c)).  The  permanent 
standard  for  cotton  dust  was  devel¬ 
oped  on  the  basis  of  the  above  legal 
considerations. 


III.  Occupational  Health  Implica¬ 
tions  of  Exposure  to  Cotton  Dust 

A.  GENERAL 

The  preamble  to  the  proposed  stand¬ 
ard  for  exposure  to  cotton  dust,  pre¬ 
sented  detailed  scientific  evidence 
demonstrating  the  health  hazard  to 
workers  in  the  various  cotton  indus¬ 
tries  and  the  extent  of  that  risk  (41 
PR  56498,  Ex.  6  #  1,  2,  3,  7,  13,  14,  15, 
16.  17,  18,  19.  20,  21,  42,  43,  44,  51,  54, 
55).  The  provisions  of  the  proposed 
standard  were  based  on  this  evidence. 
Upon  reviewing  the  complete  body  of 
data  compiled  in  the  record,  including 
a  thorough  discussion  of  the  underly¬ 
ing  evidence,  OSHA  has  determined 
that  the  basic  conclusions  advanced  in 
the  proposed  regulations  have  with¬ 
stood  critical  scrutiny  by  the  public, 
the  cotton  industry  and  the  scientific 
community.  Accordingly,  the  evidence 
set  forth  in  detail  in  the  preamble  to 
the  proposal,  will  not  be  repeated 
here. 

The  overwhelming  scientific  evi¬ 
dence  in  the  record  supports  the  find¬ 
ing  that  cotton  dust  produces  adverse 
health  effects  among  cotton  workers 
(Ex.  1,  Ex.  11,  Ex.  13,  Ex.  19,  Ex.  12, 
Ex.  38,  d).  The  disorders  range  from 
an  acute  reaction  manifested  by  a  de¬ 
pression  of  pulmonary  function  indica¬ 
tors,  or  by  subjective  symptoms  such 
as  chest-tightness,  shortness  of  breath, 
or  cough,  to  a  stage  characteristic  of 
chronic  obstructive  pulmonary  disease 
which  is  often  disabling  (Ex.  48,  P.l; 
Ex.  6.  #  17,  20,  21,  42,  43,  57,  54,  56). 
The  chronic  stages  of  cotton  dust  in¬ 
duced  respiratory  disease  are,  as  a 
clinical  entity,  similar  to  chronic  bron¬ 
chitis  or  emphysema  (Ex.  41,  p.  5). 
While  gaps  exist  in  the  understanding 
of  the  etiology  of  respiratory  disease 
caused  by  cotton  dust  and  their  pro¬ 
gression  from  acute  to  chronic  stages, 
the  evidence  in  the  record  supports 
the  fundamental  connection  between 
cotton  dust  and  various  respiratory 
disorders  in  both  the  textile  and  the 
non-textile  industries  (Ex.  1,  Ex.  38d, 
Ex  11). 

Byssinosis  is  the  specific  respiratory 
disease  attributable  to  the  action  of 
cotton  dust  on  the  respiratory  pas¬ 
sages.  The  essential  hallmark  of  bys¬ 
sinosis  is  the  Monday  phenomenon, 
the  cyclic  disorder  characterized  by 
cough,  breathlessness  or  tightness  of 
the  chest  experienced  on  the  first  day 
of  the  work  week  (Ex.  48,  p.  1).  The 
Schilling  grading  scheme  for  byssino¬ 
sis  discussed  in  the  proposal  inherent¬ 
ly  reflects  the  differences  in  duration 
and  degree  of  the  Monday  morning 
symptoms  (41  FR  56498). 

In  addition  to  the  familiar  subjective 
symptoms,  objective  measurements 
sometimes  indicate  the  presence  of  air¬ 
ways  obstruction  (Ex.  41,  pp.  8-10). 
Pulmonary  function  measurements 
such  as  Forced  Expiratory  Volume  in 


one  second  (FEVi)  or  Forced  Vital  Ca¬ 
pacity  (FVC)  are  frequently  used  to  in¬ 
dicate  deviation  from  normal  breath¬ 
ing.  As  the  NIOSH  statement  (Ex.  38, 
a)  introduced  at  the  hearing  explains: 

Pooled  data  on  groups  of  workers  with 
byssinosis  consistently  show  a  strong  associ¬ 
ation  between  byssinosis  and  drops  in  ex¬ 
piratory  flow  rates  on  Monday  .  .  .,  both 
also  clearly  attributable  to  cotton  dust  expo¬ 
sure.  Among  individuals,  however.  It  has 
been  observed  repeatedly  that  those  with 
Monday  chest  tightness  do  not  necessarily 
show  a  drop  in  FEV„  and  conversely,  indi¬ 
viduals  with  clearcut  drops  in  Monday  FEVi 
will  not  necessarily  have  a  history  of  byssin¬ 
osis. 

There  is  further  testimony  that,  if 
large  groups  of  workers  are  surveyed 
for  subjective  symptoms  and  for  pul¬ 
monary  function  changes,  approxi¬ 
mately  the  same  proportion  exhibit 
both  subjective  symptoms  and  decre¬ 
ments  of  pulmonary  function  (Ex. 
38d).  OSHA  also  agrees  with  MIOSH 
that  “characteristic  respiratory  symp¬ 
toms  and  drops  in  flow  rates  are  useful 
epidemiologic  and  clinical  tools  and 
are  highly  associated  with  cotton  dust 
concentration  (Ex.  38d).” 

From  the  description  of  its  manifes¬ 
tations,  it  is  clear  that  byssinosis  rep¬ 
resents  a  constellation  of  respiratory 
effects  (Ex.  38  d.  Ex.  11,  Ex.  6,  Ex.  1, 
Ex.  12,  Ex.  13).  These  effects  range 
from  acute  to  chronic  and  from  revers¬ 
ible  to  disabling,  and  may  be  described 
by  diverse  terminology,  such  as  reac¬ 
tor  state  or  chronic  bronchitis,  but 
these  respiratory  diseases  have  been 
conclusively  shown  to  be  causally  re¬ 
lated  to  exposure  to  cotton  dust  (Ex.  1, 
Ex.  1L  Ex.  38  a,  b,  d). 

B.  CHRONIC  OBSTRUCTIVE  PULMONARY 
DISEASE 

It  was  the  overwhelming  opinion  of 
the  medical  experts  testifying  at  the 
hearings  that  byssinosis  can  develop 
into  chronic  obstructive  pulmonary 
disease  which  is.  in  most  cases,  irre¬ 
versible  and  disabling  (Ex.  38d,  Ex.  11, 
Ex.  41,  Ex.  46).  The  preamble  to  the 
proposal  describes  Grade  3  byssinosis 
as  follows: 

"In  this  advanced  stage  the  clinical  pic¬ 
ture  often  becomes  confused,  as  the  chronic 
disease  process  is  neither  well  understood 
nor  well  defined.  Workers  frequently  mani¬ 
fest  symptoms  consistent  with  chronic  bron¬ 
chitis  and  emphysema.  This  stage  is  gener¬ 
ally  considered  to  be  irreversible,  with  work 
in  dusty  atmospheres  becoming  extremely 
difficult  or  impossible.  The  rate  at  which  a 
worker  progresses  to  this  stage,  if  at  all,  de¬ 
pends  upon  the  amount  of  the  causative 
agent  contained  in  the  dust  inhaled,  and  the 
susceptibility  of  the  individual." 

In  humary  terms,  the  affected  worker 
frequently  loses  the  ability  to  function 
normally  on  or  off  the  job.  Members 
of  the  Carolina  Brown  Lung  Associ¬ 
ation  (CBLA)  testified  at  the  hearing 
that  the  respiratory  disease  contracted 
in  the  textile  mills  typically  resulted 
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in  premature  retirement  often  after 
futile  and  painful  attempts  to  contin¬ 
ue  on  the  job  (Ex.  51,  Ex.  54). 

Testimony  pointed  out  that  several 
terms  were  being  used  interchange¬ 
ably  to  describe  the  final  clinical  stage 
of  cotton  dust  induced  respiratory  dis¬ 
ease.  These  include:  grade  3  byssinosis, 
chronic  or  advanced  byssinosis,  chron¬ 
ic  obstructive  lung  disease,  or  the  spe¬ 
cific  names  of  chronic  obstructive  pul¬ 
monary  diseases  (i.e.  chronic  bronchi¬ 
tis  and  emphysema).  Among  textile 
workers  “brown  lung”  appears  to  be  a 
synonym  for  disabling  respiratory  dis¬ 
ease.  In  that  sense.  Dr.  Russell  Har¬ 
ley’s  suggestion  that  the  term  chronic 
obstructive  pulmonary  disease 
(COPD)  constituted  a  generally  ac¬ 
cepted  clinical  definition  of  chronic 
lung  disease  that  described  the  clinical 
end  product  of  cotton  dust  induced 
lung  disease  without  becoming  entan¬ 
gled  in  definitions  of  preceding  stages 
of  the  disease  has  merit  (Ex.  41,  p.  2). 

The  record  strongly  indicates  that 
chronic  bronchitis,  one  form  of  COPD, 
is  prevalent  among  byssinotics  (Ex.  6. 
#8,  17,  19,  20).  Data  on  groups  of 
workers  with  byssinosis  consistently 
demonstrate  a  strong  association  be¬ 
tween  byssinosis  and  drops  in  expira¬ 
tory  flow  rates  on  Monday  and  chronic 
cough  and  phlegm  (bronchitis),  which 
are  both  also  clearly  related  to  cotton 
dust  exposure  (Ex.  6,  #17,  Ex.  38d,  Ex. 
6,  #22,  23,  25;  Ex.  11).  Chronic  bron¬ 
chitis  which  is  not  specifically  related 
to  cotton  dust  exposure  has  also  been 
found  to  be  far  more  common  among 
cotton  textile  workers  than  among 
workers  in  mills  processing  only  syn¬ 
thetic  fibers  (Ex.  6,  #17,  21,  22,  23,  24, 
32). 

Since  exposure  to  environmental 
pollutants  such  as  cigarette  smoke  has 
also  been  identified  as  a  causative 
agent  of  COPD,  parties  to  the  hear¬ 
ings  representing  industry  argued  that 
COPD  caused  by  cotton  dust  was  a 
minor  fraction  of  COPD  prevalence 
among  textile  workers  and  that  most 
was  caused  by  smoking  (Ex.  41,  p.  6; 
Ex.  47,  #18;  Ex.  46,  p.  1).  Dr.  Mario 
Battigelli,  testifying  on  behalf  of  the 
American  Textile  Manufacturers  Insti¬ 
tute  (ATMI),  stated  that  the  back¬ 
ground  level  of  chronic  bronchitis 
among  the  general  population,  esti¬ 
mated  by  him  at  between  10  and  40%, 
easily  explained  the  observed  high 
prevalence  of  chronic  bronchitis,  3- 
50%,  among  cotton  textile  workers 
(Ex.  48,  p.  8).  It  should  be  noted  that 
Dr.  Battigelli’s  estimate  of  background 
chronic  bronchitis,  based  as  it  is  on  au¬ 
topsy  studies,  is  not  comparable  with 
other  studies  of  relatively  healthy 
men  and  women  (Ex.  6,  #17). 

OSHA  recognizes  that  smoking  is  an 
influential  variable  in  the  production 
of  COPD  among  cotton  workers  (Ex. 
6).  Indeed,  the  co-existence  of  expo¬ 
sure  to  cotton  dust  and  exposure  to 


cigarette  smoke  has  been  shown  to 
result  in  increased  risk  of  COPD  (Ex. 
41,  p.  6;  Ex.  47,  Ref.  #18:  Ex.  46,  p.  1; 
Ex.  38  d;  Ex.  11).  However,  persuasive 
evidence  demonstrates  that  the  ciga¬ 
rette  smoking  variable,  rather  than 
overwhelming  the  cotton  dust  vari¬ 
able,  is  merely  related  to  it.  Indeed, 
there  are  no  studies  in  the  literature 
attributing  the  high  prevalence  of  res¬ 
piratory  disease  found  among  cotton 
workers  primarily  to  smoking,  or,  in 
other  words,  there  is  no  documenta¬ 
tion  for  Dr.  Battigelli’s  statement. 
Conversely,  where  the  relationship  be¬ 
tween  exposure  to  cotton  dust  and 
smoking  has  been  explored  scientifi¬ 
cally,  substantial  evidence  character¬ 
izes  the  increased  risk  from  smoking 
to  be  additive  or  multiplicative  to  the 
risk  due  to  exposure  to  cotton  dust 
(Ex.  11).  Dr.  Arend  Bouhuys  of  Yale 
University,  a  pre-eminent  authority  on 
pulmonary  function,  described  the  re¬ 
lationship  as  follows  (Ex.  11,  p.  16): 

...  in  our  statistical  analysis  of  symptom 
prevalence  among  large  numbers  of  cotton 
textile  workers  and  appropriate  controls  we 
found  that,  for  all  symptoms,  work  in  tex¬ 
tile  mills  was  by  far  the  largest  factor  in  de¬ 
termining  the  prevalence  of  respiratory 
symptoms.  For  shortness  of  breath,  mill 
work  was  the  only  significant  variable.  For 
chronic  cough,  sputum  and  wheezing,  ciga¬ 
rette  smoking  was  an  additional  important 
variable,  but  of  lesser  degree  of  significance 
than  work  in  the  mills.  In  other  studies 
where  similar  analyses  have  been  per¬ 
formed.  cigarette  smoking  has  also  emerged 
as  a  contributing  factor  to  chronic  symp¬ 
toms.  But  in  these  studies  no  control  group 
was  considered  at  the  same  time,  so  that  the 
preponderant  effect  of  exposure  to  dust  in 
mills  (in  comparison  with  the  absence  of 
such  exposure  among  persons  not  employed 
in  textile  mills)  could  not  be  assessed.  It  is 
also  important  to  point  out  that  shortness 
of  breath  is  an  important  factor  in  disability 
among  cotton  textile  workers,  and  that  this 
symptom  was  not  significantly  affected  by 
smoking.  Although  it  should  be  considered 
an  additional  risk  for  cotton  textile  workers, 
the  extent  of  the  risk  of  smoking  is  not 
clearly  different  for  cotton  workers  and  for 
others  not  employed  in  the  cotton  textile  in¬ 
dustry.  In  fact,  we  found  that  the  effects  of 
cotton  dust  exposure  and  of  smoking  on 
chronic  lung  function  loss  were  additive, 
and  there  is  no  indication  in  our  data  for 
any  synergism  between  the  two  exposures 
with  respect  to  long-term  lung  function. 

Other  evidence  is  consistent  with  Dr. 
Bouhuys’  findings.  One  particularly 
striking  feature  is  the  high  prevalence 
of  respiratory  disease  among  women 
textile  workers  who  have  never 
smoked  (Ex.  6,  #17,  p.  427).  Finally,  it 
has  generally  been  found  that  bron¬ 
chitis  prevalence  is  proportional  to 
level  of  dust  wherever  this  parameter 
has  been  studied. 

Undoubtedly  some  COPD  exists  in 
the  cotton  worker  population  which  is 
independent  of  exposure  to  cotton 
dust.  Neither  Dr.  Battigelli’s  figures 
nor  morbidity  data  from  a  study  done 
in  a  Colorado  community  appear  to 


shed  light  on  the  normal  state  of  em¬ 
ployee  health.  However,  Merchant’s 
control  population  consisting  of  textile 
workers  in  wool  and  synthetic  indus¬ 
tries  provides  a  reasonable  estimate  of 
the  prevalence  of  bronchitis  among 
textile  workers  not  exposed  to  cotton 
dust  (Ex.  6,  #17).  These  levels  of 
chronic  bronchitis  varied  from  2-3%  to 
approximately  12%  depending  upon 
age,  sex  and  smoking  habit  (Ex.  6, 
#17).  As  Merchant’s  work  made  clear, 
compared  to  these  controls,  workers 
exposed  to  cotton  dust  exhibit  a  sig¬ 
nificantly  greater  prevalence  of  chron¬ 
ic  bronchitis,  i.e.  24%  (Ex.  6  #43,  p. 
173);  in  this  study,  not  only  cotton 
dust  exposure  but  also  smoking  (Ex.  6, 
#43)  and  age  (Ex.  6,  #17  p.  427)  were 
found  to  be  determinants  of  chronic 
bronchitis  frequency  and  severity. 

One  new  study  (Ex.  124)  introduced 
into  the  record  shed  further  light  on 
the  relationship  of  background  respi¬ 
ratory  disease  to  the  prevalance  of 
COPD  among  textile  workers.  In  a 
community  study  of  chronic  impair¬ 
ment  among  active  and  retired  textile 
mill  workers  45  years  and  older  in  a 
South  Carolina  town,  Bouhuys  com¬ 
pared  the  local  mill  population  with 
matched  controls  in  another  southern 
town  and  in  two  similar  northern 
towns.  Although  the  study  did  not  at¬ 
tempt  to  establish  a  baseline  for 
worker  COPD  morbidity,  it  was  de¬ 
signed  to  exclude  interference  from 
non-cotton  dust  induced  lung  disease 
among  the  study  population.  Bouhuys 
found,  on  the  basis  of  respiratory 
questionnaires,  that  textile  workers  of 
both  sexes,  irrespective  of  age,  demon¬ 
strated  significant  excesses  of  chronic 
cough,  wheezing,  dyspnea  and  other 
symptoms,  in  comparison  to  controls. 
Work  in  textile  mills  was  found  to  be 
the  prime  variable  affecting  symptom 
prevalence.  The  results  of  lung  func¬ 
tion  testing  showed  that  both  male 
and  female  textile  workers  suffered 
significantly  greater  loss  of  pulmonary 
function  than  controls  and,  thus,  were 
at  greater  risk  of  chronic  lung  disease. 
Based  on  a  definition  of  disability  as 
an  FEV,  level  of  1.2  liters  or  less,  tex¬ 
tile  workers  suffered  respiratory  dis¬ 
ability  at  triple  the  rate  found  in  con¬ 
trols. 

Dr.  Bouhuys’  criterion  for  disable¬ 
ment  is  a  conservative  one,  since  an 
FEV,  of  1.2  liter  or  less  even  for  a  very 
old  person  is  a  small  fraction  of  the 
pulmonary  performance  of  a  normal 
lung  (Ex.  11,  p.  18).  Yet  Dr.  Bouhuys 
estimates  that  approximately  35,000 
employed  and  retired  textile  workers 
are  currently  disabled  (Ex.  11,  p.  1). 
This  projection  assumes  that  200,000 
are  currently  at  risk  in  the  mills  and 
approximately  235,000  retired  textile 
workers  are  no  longer  employed  in  the 
industry.  Although  some  estimates  of 
the  prevalence  of  chronic  disease  have 
been  presented  in  various  studies,  the 
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Bouhuys  estimate  constitutes  the  only 
evaluation  of  chronic  health  effects 
for  the  entire  active  and  retired  textile 
worker  population.  While  retired 
workers  will  not  be  protected  by  this 
standard  their  health  status  is  rele¬ 
vant  in  evaluating  the  risk  of  cotton 
dust  exposure.  During  the  hearings, 
dozens  of  CBLA  members,  all  post  tex¬ 
tile  workers,  gave  personal  accounts  of 
the  physical,  social,  and  economic 
hardship  resulting  from  COPD  (Ex. 
54). 

When  all  degrees  of  chronic  bronchi¬ 
tis  are  examined,  not  just  the  dis¬ 
abling  form,  Merchant  found  an  over¬ 
all  prevalence  for  chronic  bronchitis  of 
24%  to  12%  for  employed  textile  work¬ 
ers.  In  both  the  Merchant  (Ex.  6.  #17, 
43)  studies  and  the  Bouhuys  study 
mentioned  above,  control  populations 
were  found  to  have  significantly  less 
chronic  bronchitis.  It  is  generally  be¬ 
lieved  that  this  chronic  bronchitis  is 
irreversible.  There  was  some  testimo¬ 
ny,  particularly  by  Dr.  Russell  Harley 
on  behalf  of  the  ATMI,  that  early 
stages  of  advanced  respiratory  disease 
may  be  reversible  usually  upon  remov¬ 
al  from  cotton  dust  exposure  (Ex.  41). 
However,  it  appears  from  the  evidence, 
that  the  usual  course  for  most  workers 
is  to  continue  to  suffer  gradual  dete¬ 
rioration  which  soon  becomes  irrevers¬ 
ible. 

Virtualy  all  medical  witnesses,  in¬ 
cluding  those  from  industry,  testified 
that  prevention  of  chronic  obstructive 
pulmonary  disease  should  be  pursued 
vigorously  by  the  cotton  industry  (Ex. 
11,  12,  13,  19,  38,  41,  42,  46.  47,  48). 
OSHA  believes  that  the  cotton  dust 
standard,  including  provisions  for  en¬ 
gineering  controls  to  limit  dust  expo¬ 
sures,  respirators,  and  medical  surveil¬ 
lance  to  indentify  pulmonary  deterio¬ 
ration,  should  accomplish  this  goal. 

In  addition  to  the  evidence  of  COPD 
among  textile  workers,  the  record  con¬ 
tains  data  identifying  COPD  generally 
among  non-textile  employees  exposed 
to  cotton  dust  including  gametters, 
(Ex.  38,  Appendix  F)  waste  utilization 
and  gin  employees  (Ex.  19)  (Ex.  38. 
Appendix  E).  The  development  of 
COPD  has  been  less  well  defined  for 
the  various  non-textile  industries  than 
it  is  for  textiles.  Several  reasons  may 
account  for  the  difference.  In  the  gin¬ 
ning  industry  employee  exposure  is 
seasonal  for  a  major  segment  of  the 
population.  As  Dr.  M.  A.  El  Batawi  of 
the  World  Health  Organization  testi¬ 
fied,  based  on  his  studies  of  Egyptian 
gin  workers,  the  seasonal  factor  delays 
the  onset  of  byssinosis  by  allowing  re¬ 
covery  of  workers’  lungs  during  the 
time  of  removal  from  exposure  (Ex. 
19).  Thus,  fewer  workers  with  lower 
grades  of  byssinosis  proceed  to  the 
chronic  stage  than  would  be  found  in 
workplaces  subjecting  employees  to 
continuous  exposure.  The  significance 
of  seasonality  on  the  health  effects  in 
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gin  employees  is  discussed  in  the  pre¬ 
amble  to  the  separate  standard  for 
ginning.  In  addition,  the  development 
of  COPD  in  even  non-seasonal  oper¬ 
ations  may  be  affected  to  some  extent 
by  varying  compositions  of  dust. 

C.  ACUTE  HEALTH  EFFECTS 

Since  byssinosis  represents  a  contin¬ 
uum  of  disease,  it  is  axiomatic  that  the 
chronic,  irreversible  stage  is  proceed¬ 
ed,  at  the  opposite  end  of  the  disease 
progression,  by  an  acute,  relatively 
mild,  apparently  reversible  stage  of 
disease.  This  earliest  stage  is  charac¬ 
terized  by  varying  subjective  and/or 
objective  symptoms  that  may  not  at 
first  unduly  alarm  the  victim  or  pres¬ 
ent  a  physician  with  clear-cut  diagno¬ 
sis.  Nevertheless  this  early  develop¬ 
mental  stage  of  respiratory  disease  is  a 
pathological  state,  and  OSHA  finds 
persuasive  the  arguments  for  adopting 
a  cotton  dust  regulation  which  pro¬ 
tects  workers  from  the  acute  conse¬ 
quences  of  cotton  dust  exposure.  Evi¬ 
dence  in  the  record  convinces  OSHA 
that  it  is  necessary  to  protect  the 
many  thousands  of  workers  who  ex¬ 
hibit  grade  1/2  byssinosis  or  non-re- 
peatable  or  relatively  small  declines 
(e.g.  50  ml  or  5%)  (Ex.  6,  #1)  in  Forced 
Expiratory  Volume  or  Forced  Vital 
Capacity.  Witnesses  on  behalf  of 
ATMI  testified  that  these  acute  symp¬ 
toms  were  not  cause  for  concern.  How¬ 
ever,  industry  testimony  failed  to  dis¬ 
prove  the  significance  of  these  acute 
effects  as  symptoms  of  respiratory  dis¬ 
ease  which  in  many  cases  with  further 
exposure  progresses  inevitably  to  the 
chronic  irreversible  respiratory  dis¬ 
eases  associated  with  cotton  dust  expo¬ 
sure  (Ex.  11,  p.  17).  OSHA  believes 
that  grade  1/2  byssinosis  and  associat¬ 
ed  pulmonary  function  decrements  are 
significant  health  effects  in  them¬ 
selves  and  should  be  prevented  in  so 
far  as  possible. 

Acute  objective  and  subjective  symp¬ 
toms  caused  by  inhalation  of  cotton 
dust  often  are  precursors  of  chronic 
obstructive  pulmonary  disease  (Ex.  6, 
#17,  #43).  Grade  1/2  byssinotics  as  a 
group  exhibit  lower  FEVi  values, 
greater  pulmonary  function  decre¬ 
ment  over  the  shift  and  higher  preva¬ 
lences  of  bronchitis  than  normal  work¬ 
ers  (Ex.  6,  #1).  It  is  not  unreasonable 
to  conclude  that  the  diminished  state 
of  health  of  grade  1/2  byssinotics  is  a 
stage  of  the  progressive  development 
with  prolonged  exposure  to  cotton 
dust  to  an  ultimate,  irreversible  respi¬ 
ratory  disease.  As  Dr.  Bouhuys  ex¬ 
plained:  (Ex.  11,  p.  17) 

“Cotton  and  other  textile  workers  are  at 
risk  of  acute  as  well  as  chronic  respiratory 
symptoms  and  lung  function  loss.  There  is 
little  or  no  doubt  that  both  are  caused  by 
exposure  to  respirable  dust  in  cotton  textile 
factories.  Although  the  progression  from  re¬ 
peated  acute  insults  to  the  chronic  disease 
has  not  been  traced  with  certainty,  there  is 


no  good  evidence  against— and  much  evi¬ 
dence  for— such  a  train  of  events.  It  seems 
most  logical  to  define  byssinosis  as  a  dust-in¬ 
duced  disease  with  initial  acute  responses 
followed  by  a  stage  of  chronic  lung  disease 
characterized  by  chronic  airway  obstruction. 
This  definition  is  implicit  in  the  description 
of  the  clinical  stages  of  byssinosis  given  by 
Schilling  many  years  ago.” 

Since  workers  with  occasional  chest 
tightness  often  do  not  understand  the 
connection  between  the  work  environ¬ 
ment  and  the  symptoms,  they  are 
likely  to  remain  on  the  job  in  continu¬ 
ing  dust  exposure.  (Ex.  6,  #1,  Ex.  11, 
Ex.  54).  There  is  evidence  that  grade 
1/2  byssinotics  may  revert  to  a  normal 
state  of  health  if  exposure  to  cotton 
dust  is  discontinued:  nevertheless, 
OSHA  is  convinced  by  the  evidence  in 
the  record  that  those  many  workers 
who  will  grow  progressively  worse 
must  be  identified  and  protected. 

IV.  Permissible  Exposure  Limits 

(A)  GENERAL  CONSIDERATIONS 

OSHA  believes  that  the  causal  rela¬ 
tionship  between  exposure  to  cotton 
dust  and  the  development  of  byssino¬ 
sis  and  other  respiratory  diseases  has 
been  clearly  established.  It  follows, 
then,  that  the  most  important  step  in 
reducing  the  risk  of  cotton  dust  in¬ 
duced  respiratory  disease  is  to  reduce 
employee  exposure  to  cotton  dust  (Ex. 
6,  #1,  19,  30,  51.  55,  57,  58;  Ex.  124). 

At  the  same  time,  OSHA  recognizes 
that  cotton  dust  is  a  heterogeneous 
mixture  containing  an  as  yet  unidenti¬ 
fied  active  agent  or  agents.  Cotton 
dust  is  defined  in  this  standard  as 
“dust  present  during  the  handling  or 
processing  of  cotton  which  may  con¬ 
tain  a  mixture  of  substances  including 
ground-up  plant  matter,  fiber,  bacte¬ 
ria,  fungi,  soil,  pesticides,  non-cotton 
plant  matter  and  other  contaminants 
which  may  have  accumulated  during 
the  growing,  harvesting  and  subse¬ 
quent  processing  or  storage  periods.” 
As  the  preamble  to  the  proposal 
states,  the  relative  proportion  of  these 
substances  in  “cotton  dust”  can  vary 
depending  upon  the  type  of  plant,  har¬ 
vesting  and  storage  methods,  and 
cleaning  operations,  both  at  the  gin 
and  in  subsequent  processing  (41  FR 
56503). 

Some  parties  at  the  hearings  argued 
that  the  standard  should  be  delayed 
until  an  active  agent  was  isolated  (e.g. 
Ex.  65a).  OSHA  has  concluded  that 
the  weight  of  evidence  in  the  record 
requires  the  implementation  of  a 
standard  based  on  “cotton  dust,”  as 
broadly  defined,  to  all  the  segments 
within  the  scope  of  the  cotton  indus¬ 
try  in  order  to  prevent  further  and 
widespread  development  of  acute  and 
chronic  respiratory  disease  including 
irreversible  and  disabling  chronic  ob¬ 
structive  pulmonary  disease.  The  con¬ 
tinuing  scientific  debate  over  the  iden¬ 
tity  of  the  specific  agent  does  not  de- 
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tract  from  the  conclusion  that  “cotton 
dust,”  as  defined  and  regulated  by  this 
standard,  has  been  shown  to  cause  a 
constellation  of  respiratory  illnesses 
(Ex.  11,  Ex.  38a,  d;  Ex.  124;  Ex.  6,  #1. 
30,  17.  31.  32,  33.  34.  51,  55,  57,  58). 
Protection  of  employees  cannot  await 
resolution  of  all  the  points  of  scientific 
debate. 

First,  there  are  likely  to  be  multiple 
agents  involved  in  the  acute  response 
and  there  is  no  certainty  that  these 
agents  are  responsible  for  the  long¬ 
term  damage  to  the  lungs  after  expo¬ 
sure.  Several  witnesses  with  long  in¬ 
volvement  in  the  search  for  the  active 
agent  expressed  the  belief  that  multi¬ 
ple  agents  and  pathways  were  prob¬ 
ably  at  work  in  the  development  of 
byssinosis. 

Second,  as  witnesses  who  have  been 
involved  in  early  efforts  in  byssinosis 
research  point  out,  claims  that  the 
causative  agent  has  been  identified 
have  been  periodically  advanced  over 
the  years  and,  so  far,  is  often  cast 
aside.  There  is  no  assurance  that  the 
agent  will  be  discovered  in  a  reason¬ 
ably  short  time  period.  On  the  other 
hand,  numerous  studies  have  correlat¬ 
ed  exposure  to  cotton  dust  to  the  prev¬ 
alence  of  byssinosis.  Thus,  several  wit¬ 
nesses  conclude  that,  at  the  present 
time,  there  is  no  basis  for  any  pro¬ 
grams  of  prevention  and  control  of 
byssinosis  other  than  those  based  on 
prevention  of  exposure  to  respirable 
cotton  dust.  Indeed,  removal  of  lint- 
free  respirable  dust  from  the  air 
cotton  workers  breathe  is  both  feasible 
and  offers  effective  protection  against 
any  toxic  agents  present  in  the  dust. 

Detailed  analyses  of  the  physical 
and  chemical  composition  of  cotton 
dust  from  different  sources  and  sub¬ 
jected  to  all  the  variables  of  process¬ 
ing,  from  harvest  to  recycling,  were 
the  basis  for  the  testimony  of  numer¬ 
ous  industry  organizations  attempting 
to  justify  establishing  a  standard  on 
other  than  the  lint-free  respirable 
fraction  of  cotton  dust  as  proposed. 

OSHA  recognizes  that  in  the  ab¬ 
sence  of  detailed  dose-response  data, 
the  risk  to  workers  from  cotton  dust 
generated  in  many  segments  of  the 
non-textile  industry  cannot  be  precise¬ 
ly  defined.  To  the  extent  that  evi¬ 
dence  of  the  physical  composition  of 
the  dust,  such  as  that  presented  by  Dr. 
Wakelyn,  corroborates  medical  evi¬ 
dence  that  the  nature  of  cotton  dust 
generated  by  a  certain  process  is  less 
hazardous  to  worker  health  than  that 
encountered  in  a  textile  mill,  OSHA 
has  accounted  for  the  mitigation  of 
risk  by  applying  a  higher  exposure 
limit.  However,  the  value  of  dust  com¬ 
position  data  alone  is  extremely  limit¬ 
ed  in  assigning  risk  to  various  concen¬ 
trations  of  dust.  Where  medical  re¬ 
search  is  available,  physical  and 
chemical  data  is  less  acceptable. 


B.  PARTICLE  SIZE 

In  the  proposal,  cotton  dust  concen¬ 
tration  was  defined  in  terms  of  the 
vertical  elutriator  cotton  dust  sampler. 
The  final  standard  has  severed  the  de¬ 
scription  of  cotton  dust  from  the  type 
of  device  or  method  of  measurement 
employed  for  reasons  which  are  more 
fully  discussed  in  the  section  on  moni¬ 
toring.  It  should  be  noted  that  a  criti¬ 
cal  feature  of  the  vertical  elutriator’s 
design,  the  size  cut-off  at  15  microns, 
has  been  preserved  in  the  final  stand¬ 
ard  by  setting  the  permissible  expo¬ 
sure  limits  in  terms  of  particles  15  mi¬ 
crons  or  less  in  size.  Although  there  is 
some  debate  in  the  record  over  the  ap¬ 
propriate  size  designation  for  “respira¬ 
ble”  particles  that  range  from  less 
than  5  to  20  microns,  the  most  persua¬ 
sive  testimony  supports  continued  reli¬ 
ance  on  particles  sized  15  microns  and 
less  as  the  basis  for  estimating  the  risk 
of  byssinosis.  Thus,  studies  measuring 
lint-free  respirable  dust  (15  /xg  and 
less)  appear  to  more  closely  correlate 
dust  concentration  with  physiological 
response  than  do  studies  measuring 
broader  particle  distributions  (Ex.  6, 
#41,  51,  66).  It  could  be  argued  that 
the  studies  by  Roach  and  Schilling 
measuring  “fine  dust”  (less  than  =7jx) 
with  the  horizontal  elutriator  provide 
a  good  comparison  in  terms  of  correla¬ 
tions  with  studies  made  with  the  verti¬ 
cal  elutriator  (e.g.  Ex.  1,  pp.  53-60). 
The  vertical  elutriator,  however,  has 
generally  replaced  the  horizontal  elu¬ 
triator  as  the  instrument  of  choice  for 
cotton  dust  epidemiology.  One  expla¬ 
nation  for  this  may  be  the  belief  that 
deposition  of  larger  particles  than  are 
normally  considered  to  be  respirable, 
in  the  strict  sense  (i.e.  greater  than  ap¬ 
proximately  7 fi),  in  the  trachea  and 
upper  respiratory  regions  may  play 
some  role  in  the  acute  response  often 
characterized  by  constriction  of  these 
larger  airways. 

In  summary,  until  the  causative 
agents  contained  in  cotton  dust  are 
isolated  in  the  laboratory  and  their  ef¬ 
fects  verified  with  rigorous  epidemi¬ 
ological  testing,  the  proven  hazard  to 
cotton  workers  from  lint-free  respira¬ 
ble  cotton  dust  must  be  controlled, 
even  without  a  complete  understand¬ 
ing  of  the  etiology  of  byssinosis.  The 
risk  of  byssinosis  has  been  correlated 
with  exposure  to  cotton  dust  by  nu¬ 
merous  researchers.  Consequently, 
OSHA  maintains  that  worker  protec¬ 
tion  from  exposure  to  cotton  dust  can 
be  assured  by  controlling  lint-free  re¬ 
spirable  cotton  dust  and  that  this  con¬ 
clusion  is  overwhelmingly  supported 
by  the  evidence  in  the  record. 

C.  PERMISSIBLE  EXPOSURE  LIMITS 

The  standard  provides  that  no  em¬ 
ployee  in  the  textile  industry  shall  be 
exposed  to  greater  than  200  fxg/m3  of 
lint-free  respirable  cotton  dust  aver¬ 
aged  over  an  eight-hour  work  shift. 


unless  these  employees  are  engaged  in 
slashing  or  weaving,  in  which  case 
they  shall  not  be  exposed  to  greater 
than  750  fig/m3  of  lint-free  respirable 
cotton  dust  averaged  over  an  eight- 
hour  work  shift.  In  all  other  industries 
where  employees  are  exposed  to 
cotton  dust,  no  employee  shall  be  ex¬ 
posed  to  greater  than  500  fig/m3  of 
lint-free  respirable  cotton  dust  aver¬ 
aged  over  an  eight-hour  work  shift. 

Whereas  numerous  foreign  and 
American  studies  have  provided  a 
basis  for  determining  the  prevalence 
of  byssinosis  in  the  textile  industry, 
the  work  by  Merchant  et  al.  (Ex.  6 
#51)  represents  the  most  thorough 
and  objective  evaluation  of  byssinosis 
prevalence  in  the  United  States  textile 
industry.  The  Merchant  study  cover¬ 
ing  approximately  3000  workers  em¬ 
ployed  in  8  cotton  and  cotton-synthet¬ 
ic  blend  mills  and  control  synthetic 
and  wool  mills  found  a  strong  linear 
association  between  the  prevalence  of 
byssinosis  and  the  concentration  of 
lint-free  respirable  dust  as  measured 
by  a  vertical  elutriator.  In  cotton  prep¬ 
aration  and  yam  areas,  untreated 
cotton  was  shown  to  produce  byssino¬ 
sis  prevalences  of  7  percent  (all 
grades)  at  100  fig/m3,  13  percent  at  200 
pg/m3  and  26  percent  at  500  jig/m3. 
For  blend  mills,  the  prevalences  were 
markedly  lower,  however,  dust  levels 
from  blend  mills  were  considerably 
lower  than  equivalent  areas  of  pure 
cotton  mills.  In  weaving,  the  dose-re¬ 
sponse  curve  was  shifted  downward. 
According  to  this  data,  there  is  essen¬ 
tially  no  byssinosis  prevalence  at  200 
Hg/m3,  5  percent  at  500  jxg/m3  and  15 
percent  at  1.0  ^ g/m 3  The  lower  preva¬ 
lence  of  byssinosis  is  attributed  to  the 
inclusion  of  inert  sizing  in  the  dust 
measured. 

Although  the  Merchant  study  (actu¬ 
ally  approximately  15  papers  pub¬ 
lished  over  several  years  (Ex.  6  #17, 
20.  43.  51,  61,  110;  TR  241-2))  has  been 
part  of  the  scientific  literature  since 
the  early  1970’s,  considerable  critical 
comment  was  addressed  to  it  at  the 
hearings.  Most  adverse  testimony 
either  directly  challenged  the  methods 
and  the  findings  of  the  Merchant 
study,  or  indirectly  questioned  Mer¬ 
chant’s  prevalence  finding  by  intro¬ 
ducing  independent  evidence  of  lower 
prevalences  in  the  textile  industry. 

Dr.  Hans  Weill  presented  a  1976 
study  (Ex.  13A)  sponsored  by  ATMI  of 
486  cotton  textile  workers  measuring 
prevalence  of  byssinosis,  of  lung  fuc- 
tion  impairment,  and  post-shift  func¬ 
tion  decline.  The  study  design  intend¬ 
ed  to  examine  the  effects  of  past  high, 
intermediate  and  no  exposure  on 
workers  in  three  separate  mills  which 
were  originally  thought  to  be  current¬ 
ly  achieving  low  levels  of  dust  (200-500 
jxg/m3)  or,  in  other  words,  mills  with 
very  low  doses.  Pooling  of  the  data 
gathered  for  all  mills  indicated  a  sig- 
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nificant  relationship  between  expo¬ 
sure  and  prevalence  of  byssincsis,  with 
a  prominent  increase  in  risk  associated 
with  exposure  at  or  above  500  ^g/m3. 
However,  analysis  of  the  data  by  mill, 
which  showed  most  of  the  employees 
classified  as  byssinotics  to  be  located 
in  one  mill,  whereas  the  prevalence  in 
the  two  remaining  mills  was  barely 
above  that  found  in  the  control  mill, 
suggested  the  influence  of  a  “mill 
factor”  in  the  study.  Statistical  analy¬ 
sis  indicated  that  the  effect  of  employ¬ 
ment  in  a  given  mill  was  present  even 
beyond  the  effects  of  smoking  rates, 
proportion  of  preparation  workers  per 
mill  and,  most  importantly,  level  of 
current  dust  exposure.  Thus,  the  term 
“mill  factor”  implies  that  byssinosis 
prevalence  depends  primarily  on  fac¬ 
tors  other  than  exposure  to  cotton 
dust  itself,  and,  presumably,  two  mills 
with  equal  employee  dust  exposure 
could  pose  drastically  different  risks 
to  employees. 

Since  the  mill  effect  has  not  been  a 
previously  noticed  or  reported  factor 
in  assessing  the  risk  of  cotton  dust  ex¬ 
posure,  the  validity  of  the  finding  was 
contested  by  several  parties.  The  au¬ 
thors  of  the  Weill  study  themselves 
conceded  that  some  more  commonly 
understood  effects  may  explain  their 
findings. 

Thus  the  authors  stated: 

One  may  still  be  primarily  detecting  a 
dust  level  effect  since  the  exposures  in  this 
mill  were  heavily  weighted  to  the  high 
group  with  no  one  falling  into  the  low  expo¬ 
sure  category.  It  is  possible,  therefore,  that 
the  mill  effect  is  masking  the  dose-response 
relationship.  (Ex.  13A,  p.  23) 

In  addition,  unmeasured  variables 
such  as  grade  and  blend  of  cotton  pro¬ 
cessed,  dust  control  equipment  in 
place,  or  speed  of  processing  could  ex¬ 
plain  the  results  of  the  study  (Ex.  13 A, 
pp.  23-24). 

Some  testimony  amplified  the  possi¬ 
bility  of  the  mill  effect  being  explica¬ 
ble  in  terms  of  the  quantity  of  dust 
rather  than  the  quality  of  dust.  As  Dr. 
John  Peters  of  the  Harvard  School  of 
Public  Health  pointed  out  in  reference 
to  the  three  exposure  categories  used, 
namely  under  0.2  mg/m3,  0.2  to  0.5 
mg/m5  and  over  0.5  mg/m3: 

The  high  exposure  category  (0.5  mg/m3 
and  higher)  is  much  higher  in  Plant  II  than 
the  high  exposure  category  in  Plant  I  and 
Plant  III.  Inspection  of  Table  5  of  the 
report  reveals  that  for  Mill  I  and  Mill  III 
there  were  several  exposure  measurements 
that  exceeded  0.5  mg/m3  only  slightly, 
whereas,  in  Plant  II,  those  exceeding  0.5  ex¬ 
ceeded  this  level  significantly.  One  of  their 
points  from  the  study  was  that  there  is  a 
mill  effect  over  and  above  the  exposure 
effect.  This  might  well  have  only  reflected 
the  fact  that  byssinotics  largely  occurred  in 
Plant  II,  and  the  very  heavy  exposure  oc¬ 
curred  in  Plant  II.  Had  a  fourth  exposure 
category  been  chosen  (say  over  1.0  mg)  sev¬ 
eral  of  the  byssinotics  in  Plant  II  would 
have  been  in  this  category.  This  further  gra- 
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dation  in  byssinosis  prevalence  could  ex¬ 
plain  the  so-called  mill  effect.  (Ex.  143,  Ap¬ 
pendix  A.) 

Dr.  Peters,  using  raw  data  obtained 
from  Dr.  Weill,  calculated  that  if  4  ex¬ 
posure  categories  are  used  the  preva¬ 
lence  of  byssinosis  correlates  well  with 
dust  level  (Ex.  143,  Appendix  A). 

There  are  other  possible  explana¬ 
tions  for  the  mill  factor  which  relates 
risk  to  exposure.  Dr.  Weill  made  it 
clear  that  his  study  was  originally  de¬ 
signed  to  study  the  effect  of  past  ex¬ 
posure  on  current  respiratory  re¬ 
sponses  to  low  levels  of  cotton  dust 
(Ex.  13A,  p.  1).  Dr.  Weill  had  found 
that  pulmonary  function  results  indi¬ 
cated  excessive  annual  decline  in  lung 
function  related  to  length  of  cotton 
mill  work  and  post-shift  declines  that 
were  greater  in  cotton  than  in  syn¬ 
thetic  fiber  workers,  although  the  dif¬ 
ferences  were  only  of  marginal  signifi¬ 
cance.  However,  there  is  testimony 
that  length  of  exposure  might  also  ex¬ 
plain  the  mill  effect  “since  a  statisti¬ 
cally  significant  relationship  is  seen 
between  length  of  exposure  and  the 
FEVi  and  FVC  percent  of  predicted  in 
two  of  the  mills  which  have  had  previ¬ 
ous  cotton  dust  exposure,  one  at  a  low 
level  presumably  around  0.2  and  0.5 
mg  and  the  other  at  a  higher  level 
(Ex.  143,  App.  A,  p.  7).”  The  past  expo¬ 
sure  in  the  mill  with  high  prevalence 
of  byssinosis  had  been  higher  than  in 
the  other  two  mills  which  had  pro¬ 
cessed  cotton  for  only  4  and  10  years. 

A  second  survey  (Ex.  39)  of  the  prev¬ 
alence  of  byssinosis  and  respiratory 
symptoms  was  conducted  in  three 
mills  by  Dr.  W.  K.  C.  Morgan  at  the 
request  of  Burlington  Industries. 
Morgan  found  only  3  employees  out  of 
a  volunteer  population  of  720  in  2 
mills  (0.4%)  admitting  to  byssinotic 
symptoms  on  a  questionnaire.  One 
worker  among  240  in  a  control  mill 
complained  of  similar  symptoms.  No 
difference  between  the  prevalence  and 
severity  of  shortness  of  breath  was 
found  to  exist  between  the  three  mills, 
and  only  small  differences  were  found 
in  comparing  maximal  PEV,  and  FVC 
decrements  (5%  or  greater)  between 
cotton  and  synthetic  fiber  workers  in 
the  card  room  and  other  jobs.  When 
FEV,  and  FVC  readings  of  all  workers 
were  compared  to  predicted  values,  a 
significant  number  of  subjects  had  re¬ 
duced  ventilatory  capacity,  with  some¬ 
what  greater  proportions  of  affected 
workers  in  the  two  cotton  mills.  The 
participation  rate  in  the  pulmonary 
function  measurements,  however,  was 
60-65%,  an  unusually  low  percentage. 
The  results  of  the  survey,  in  general, 
found  no  significant  byssinosis  hazard 
in  these  three  mills. 

Although  Dr.  Morgan  did  not  have 
knowledge  of  dust  levels  at  the  time  of 
his  study,  dust  level  data  was  supplied 
by  Burlington  Industries  for  the 
record  at  the  request  of  the  Agency 


(Ex.  43).  Dust  levels  in  the  3  plants 
surveyed  ranged  from  below  200  /xg/m3 
to  1040  ng/m 3  in  the  card  rooms  with 
mean  redings  of  approximately  250 
/jg/m3.  As  in  the  case  of  many  mills  se¬ 
lected  for  the  Weill  Study,  the  mills  in 
the  Morgan  survey  were  characterized 
by  relatively  low  dust  exposure  and  a 
worker  population  which  had  been 
part  of  an  ongoing  medical  surveil¬ 
lance  program. 

Empirical  data  based  on  the  experi¬ 
ence  of  industry’s  ongoing  medical  sur¬ 
veillance  programs  provided  a  second 
source  of  evidence  at  the  hearings. 
Data  gathered  by  industrial  physicians 
from  3  of  the  major  textile  companies 
was  presented  separately  and  collec¬ 
tively  in  a  compilation  of  statistics 
representing  the  medical  surveillance 
programs  of  several  member  compa¬ 
nies  (Ex.  47).  Collection  and  pooling  of 
data  was  conducted  by  ATMI  (TR 
1917). 

Dr.  Harold  Imbus  of  Burlington  In¬ 
dustries  compared  results  from  an  ini¬ 
tial  medical  survey  of  employees  in  19 
company  plants  during  1970  and  im¬ 
proved  results  collected  in  1976  (Ex. 
47).  In  the  original  screening,  460  out 
of  10,133  (4.5%)  of  all  exposed  employ¬ 
ees  complained  of  subjective  symp¬ 
toms  of  grades  Vi  to  2  byssinosis  on  a 
questionnaire  compared  to  136  out  of 
12,519  (1.0%)  in  1976.  The  percentage 
of  subjects  demonstrating  a  10%  or 
greater  post-shift  decrement  in  FEVi, 
also  declined  from  18%  to  7.4%  during 
the  period.  Dr.  Imbus  credited  signifi¬ 
cant  reduction  in  dust  levels  as  one  of 
the  reasons  for  the  improvement  in 
medical  statistics.  Other  factors  in¬ 
cluded  selective  placement  and  trans¬ 
fer  of  employees,  use  of  respirators  by 
susceptible  employees,  and  institution 
of  counselling  and  the  ongoing  func¬ 
tioning  of  the  medical  surveillance 
program  itself. 

Among  5,458  Cone  Mill  employees 
surveyed  in  1973,  199  provided  ques¬ 
tionnaire  responses  associated  with 
grades  Vi  and  1  byssinosis  (Ex.  46). 
However,  among  workers  employed  in 
opening  through  roving,  105  out  of  655 
or  16%  exhibited  symptoms  of  byssino¬ 
sis.  High  levels  of  bronchitis  were  also 
reported.  Dust  measurement  at  the  14 
plants  were  not  taken  at  the  time  of 
the  survey. 

A  1973  report  of  West  Point  Pepper- 
rell’s  initial  survey  (Ex.  42)  indicated 
that  124  workers  out  of  9,181  respond¬ 
ed  positively  to  a  questionnaire,  and 
11.8%  of  those  tested  for  decrement  in 
FEV,  over  the  shift  showed  a  10%  or 
greater  decline.  When  only  opening 
through  roving  was  considered,  a  5.3% 
prevalence  of  byssinosis  was  observed. 
Dr.  Whitworth's  testimony  assigned  a 
5.4%  prevalence  rate  to  a  worker  popu¬ 
lation  typically  exposed  to  dust  levels 
ranging  from  500  to  750  ng/m3. 

The  results  of  tne  initial  surveys  of 
the  3  companies  detailed  above  were 
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pooled  by  ATMI  with  similar  data  col¬ 
lected  from  other  textile  manufactur¬ 
ing  companies  with  medical  programs 
(Ex.  47;  TR  1849).  The  resulting 
pooled  prevalence  data  purported  to 
cover  questionnaire  surveys  of  41,283 
employees.  Overall  prevalence,  all 
grades,  was  reported  to  be  1.79%  with 
4.3%  prevalence  reported  for  opening 
through  roving.  The  highest  preva¬ 
lence  in  preparation,  11.3%  was  associ¬ 
ated  with  areas  with  dust  measure¬ 
ments  known  to  be  greater  than  500 
n-g/m3;  whereas  only  a  4.41%  preva¬ 
lence  was  reported  for  dust  levels 
equal  to  or  below  500  yg/m3.  The  prev¬ 
alence  of  pulmonary  function  decre¬ 
ments  (FEVi  10%)  equalled  8.5%  over¬ 
all  and,  in  the  case  of  preparation 
areas,  22.65%  and  9.02%  for  areas  as¬ 
signed  dust  levels  greater  than  500  fig/ 
m3  or  below  respectively.  Dr.  Imbus 
used  the  ATMI  findings  of  737  cases  of 
byssinosis  among  41,283  employees  to 
project  the  toU.3  number  of  byssinotic 
employees  for  a  total  population  ex¬ 
posed  to  raw  cotton  dust  estimated  by 
ATMI  to  be  150,)0'/  (Ex.  47).  Approxi¬ 
mately  2,700  c.i.ployees  would  be  ex¬ 
pected  to  have  subjective  symptoms  of 
byssinosis  if  the  1.79%  prevalence  rate 
were  applied  to  the  population  figure 
given  by  industry. 

Research  Triangle  Institute  also  cal¬ 
culated  the  number  of  workers  who 
could  be  expected  to  exhibit  classical 
byssinotic  symptoms  (Ex.  6,  #76,  pp.  I- 
4  to  1-5,  pp.  III-l  to  III-23).  Applying 
the  dose-response  relationships  for 
yam  preparation  and  slashing-weaving 
workers  developed  by  Merchant  et  al. 
to  worker  population  figures  published 
by  the  U.S.  Department  of  Labor,  RTI 
estimated  that  approximately  37,794 
textile  employees  exhibited  all  grades 
of  byssinosis  at  current  dust  levels. 
The  divergence  between  the  ATMI 
and  RTI  prevalence  estimates  is  diffi¬ 
cult  to  reconcile  without  examining 
the  underlying  data. 

Questioning  of  Dr.  Imbus  by  Dr. 
Merchant  raised  serious  questions 
about  the  validity  of  the  ATMI  data 
(TR  1916-23).  Dr.  Merchant  pointed 
out  that  the  number  of  preparation 
workers  gathered  from  publishe-d  stud¬ 
ies  by  Dr.  Imbus  and  by  Dr.  Martin 
(340)  and  presented  in  testimony  by 
Dr.  Whitworth  (approximately  90), 
equalled  a  greater  number  for  the  3 
companies  involved  (430)  than  the 
total  number  given  by  ATMI  (369)  for 
all  the  companies  contributing  to  the 
pool  (TR  1916-17).  The  number  of 
Burlington,  Cone  and  West  Point  Pep- 
perrell  employees  in  the  worker  pool 
constituted  approximately  two-thirds 
of  the  total  41,000  workers.  Thus,  ac¬ 
cording  to  the  ATMI  data,  no  other 
worker  in  opening  through  roving  in 
any  other  mill  which  pooled  data  had 
byssinosis  in  any  grade.  In  yarn  prepa¬ 
ration  there  are  also  unaccountable 
discrepancies  between  the  prevalences 


of  byssinosis  published  for  2  major 
companies,  26%  for  Burlington  and 
16%  for  Cone  Mills,  and  that  present¬ 
ed  by  ATMI  for  the  pooled  group, 
4.3%  (TR  1917-18).  Comparison  with 
byssinosis  prevalences  and  percent 
pulmonary  function  decrement  in 
preparation  reported  in  outside  studies 
indicated  even  greater  disparities.  In 
addition.  Dr.  Merchant  pointed  out  an 
unexplained  15%  excess  of  workers  re¬ 
ported  as  showing  a  10%  decrement  in 
pulmonary  function  over  those  report¬ 
ing  byssinosis  (TR  1919).  Many  investi¬ 
gators  have  reported  a  rough  equiva¬ 
lency  between  these  figures.  Finally, 
because  the  ATMI  material  was 
broken  down  roughly  into  two  broad 
exposure  categories,  no  dose-response 
relationships  could  be  drawn  from  the 
data. 

As  no  party  responsible  for  assem¬ 
bling  and  pooling  the  industry  data 
was  available  at  the  hearings  to  ex¬ 
plain  the  ATMI  survey,  questions  di¬ 
rected  to  the  sources  and  validity  of 
the  survey  went  unanswered.  An 
ATMI  response  to  OSHA’s  request  for 
fuller  detail  on  its  pooling  resulted  in 
the  production  of  material  (Addendum 
#6A),  that  by  its  nature  prevented  any 
further  critical  analysis  and  failed  to 
dispel  the  doubt  cast  on  the  data  by 
NIOSH  cross-examination.  Thus,  the 
ATMI  data  could  be  accorded  only 
limited  significance  in  the  analysis  of 
the  health  risk  at  various  levels  of 
cotton  dust  exposure. 

Some  witnessess  from  industry  dis¬ 
puted  the  validity  of  using  the  Mer¬ 
chant  Study  to  any  extent  to  repre¬ 
sent  the  hazard  in  the  textile  industry 
from  exposure  to  cotton  dust. 

Dr.  Moon  Suh  of  Burlington  Indus¬ 
tries  reviewing  the  Merchant  data 
from  a  statistical  approach  argued 
that  what  he  characterized  as  method¬ 
ological  errors  invalidated  the  study 
for  the  purpose  of  predicting  byssino¬ 
sis  prevalence  of  the  average  textile 
population  (Ex.  55).  Dr.  Suh  argues 
that  build-in  biases  in  location  and  age 
of  plants,  length  of  exposure,  and 
quality  of  cotton  processed  inflated 
prevalence  data,  that  the  use  of  a 
probit  model  to  analyze  the  data  is 
statistically  unjustified,  and  that 
grouping  of  some  data  points,  exclu¬ 
sion  of  others,  use  of  median  dust 
levels  rather  than  mean,  and  “other  ir¬ 
regularities”  invalidate  the  study  for 
predictive  purposes.  In  comparison. 
Dr.  Suh  presented  a  dose-response 
study  of  a  Burlington  population  sam¬ 
pled  in  1971  and  analyzed  without  the 
errors  he  attributed  to  the  Merchant 
study,  which  projected  2.2%  byssinosis 
prevalence  at  zero  dust  level  (attribut¬ 
able  to  false-positive  responses).  Dr. 
Suh’s  study  found  a  byssinosis  preva¬ 
lence  of  2.8%  at  100  fig/m3,  3.5%  at  200 
fi.g/ms,  and  6.0%  at  500  p.g/m3.  Dr.  Suh 
concluded  that  neither  the  Merchant 
study  nor  any  other  in  the  literature 


provided  an  adequate  statistical  basis 
for  establishing  a  numerical  exposure 
limit. 

A  review  of  the  extensive  testimony 
on  the  methodology  and  analysis  em¬ 
ployed  in  the  Merchant  study,  its  criti¬ 
cism  by  Dr.  Suh,  and  rebuttal,  con¬ 
vinces  OSHA  that  the  Merchant  study 
provides  a  reliable  assessment  of 
health  risk  to  cotton  textile  workers 
from  cotton  dust.  OSHA  notes  that 
the  Merchant  data  has  been  published 
and  subject  to  peer  review  for  several 
years  without  any  major  reported 
challenge  to  its  basic  soundness  (TR 
264-5).  The  only  exception  is  Dr.  Suh’s 
categorical  criticism  of  the  study  (Ex. 
55). 

There  are  admittedly  some  weak¬ 
nesses  in  the  Merchant  data,  for  ex¬ 
ample,  the  small  size  of  the  popula¬ 
tions  in  certain  statistical  cells  and, 
consequently,  the  weakness  of  some 
correlation  coefficients.  Mr.  Ken 
Busch  of  NIOSH  who  helped  in  the 
analysis  admitted  that  he  would  have 
made  some  modification  in  the  han¬ 
dling  of  the  data  (TR  1407,  1415-17). 
On  the  other  hand.  Dr.  Merchant,  Mr. 
Busch  (TR  1376-9,  1381-5,  1408-9, 
1411-14)  and,  also  to  some  extent,  Dr. 
Kaye  Kilbum  (TR  259-60,  288-9),  re¬ 
sponded  convincingly  to  several 
charges  of  error  by  Dr.  Suh  with  re¬ 
spect  to  use  of  probit  analysis  (TR 
1378-80,  1382-84,  1404-5),  the  discard¬ 
ing  of  data  points  (TR  1411-14),  and 
use  of  median  and  mean  values  for 
dust  measurements  (TR  1013-14,  1219, 
1400-3). 

Upon  reviewing  the  testimony, 
OSHA  believes  much  of  the  disagree¬ 
ment  over  the  statistical  propriety  of 
Merchant’s  field  study  to  represent  ex¬ 
tremely  fine  points  in  academic  argu¬ 
ment  (e.g.  TR  1417).  In  support  of  this 
point,  OSHA  refers  to  Dr.  Suh’s 
Tenet: 

To  begin,  I  must  point  out  that  the  entire 
byssinosis  issue  still  remains  to  be  only  a 
statistical  paradox  in  the  complete  absence 
of  any  definitive  science  on  the  diagnosis 
and  pathogenesis  or  proven  knowledge  of 
the  responsible  chemical  components. 
Indeed,  we  are  still  playing  the  game  of 
numbers  based  strictly  on  isolated  inci¬ 
dences  or  yet-to-be-found  laws  of  probability 
at  best  (Ex.  55,  p.  1). 

Contrary  to  Dr.  Suh’s  view,  an  evalu¬ 
ation  of  the  methodology  of  this  mas¬ 
sive  survey  of  thousands  of  textile 
workers  shows  the  Merchant  study  to 
have  been  based  on  sound  statistical 
ground.  OSHA  recognizes  other  evi¬ 
dence  in  the  record  to  support  in  great 
measure  the  Merchant  findings  of 
health  hazard  in  the  cotton  textile  in¬ 
dustry. 

On  the  contrary,  OSHA  finds  serious 
problems  with  the  ATMI  evidence  con¬ 
tradicting  the  Merchant  data.  Dr. 
Suh’s  survey  introduced  with  his  testi¬ 
mony  demonstrates  remarkably  low 
prevalences  of  byssinosis  compared 
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with  the  findings  of  other  studies  or 
work  done  in  Burlington  Mills  (e.g.  Ex. 
6,  #18).  The  study  contains  neither  ob¬ 
jective  pulmonary  function  data  nor 
dust  sampling  which  can  be  compared 
with  typical  vertical  elutriator  mea¬ 
surements. 

Following  up  on  one  of  Dr.  Suh’s 
points,  Dr.  Solomon  Hersh  testifying 
for  ATMI  (Ex.  58),  claimed  that  the 
designers  of  the  Merchant  study  failed 
to  discount  false-positive  responses. 
Dr.  Hersh  used  calculated  values  of 
natural  response  to  readjust  Mer¬ 
chant’s  probit  analysis  and  thus  ex¬ 
plain  the  phenomenon  of  2.2%  re¬ 
sponse  at  zero  dust  concentrations  as 
that  attributable  to  false-positive  re¬ 
sponses.  However,  it  is  noted  that  the 
2.2%  byssinosis  prevalence  at  zero  dust 
level  was  not  projected  by  the  Mer¬ 
chant  analysis  in  which  the  probit 
curve  actually  passed  through  the 
origin.  The  only  false-positive  value 
used  in  the  Merchant  study  was  de¬ 
rived  from  empirical  rather  than  fabri¬ 
cated  data  (TR  1009).  Merchant  in  his 
testimony,  described  false-positives  as 
positive  responses  to  the  questionnaire 
by  control  workers  in  wool  and  syn¬ 
thetic  mills,  and  quantified  the  level 
as  0.75%.  In  fact,  according  to  testimo¬ 
ny  by  Mr.  Busch,  when  modification 
of  the  probit  analysis  suggested  by  Dr. 
Hersh  is  used  with  actual  rather  than 
assumed  false-positive  values,  there  is 
no  significant  differences  in  the  result 
of  the  probit  curves  (TR  1412-15). 

On  the  issue  of  the  representative¬ 
ness  of  data,  OSHA  shares  the  concern 
of  parties  to  the  hearing.  The  Agency 
is  aware  of  the  numerous  factors  ad¬ 
vanced  in  the  record  which  can  influ¬ 
ence  the  dose-response  relationship 
and,  therefore,  the  findings  of  a  study. 
For  example,  it  appears  that  several  of 
the  mills  surveyed  by  Dr.  Weill  and 
Dr.  Morgan  reflect  the  improvements 
in  health  effects  which  could  be 
achieved  when  low  dust  exposure  is 
combined  with  a  medical  surveillance 
program.  Indeed,  the  data  from  these 
studies  centering  on  the  low  end  of  the 
dose-response  curve  support  the  feasi¬ 
bility  of  the  basic  requirements  of  the 
standard  and  the  reduction  in  health 
hazard  at  low  dust  exposure.  The 
Weill  study  in  particular  demonstrates 
the  difficulties  inherent  in  analyzing 
epidemiological  data  collected  using  a 
mixture  of  either  very  clean  or  very 
dusty  mills. 

OSHA  concludes  that  the  Merchant 
study  has  withstood  challenge  to  its 
design  and  analysis.  The  study  has 
been  discussed  in  great  length  in  the 
criteria  document,  the  proposal  and 
this  final  standard  and  by  numerous 
experts  in  the  medical  and  scientific 
field,  and  has  been  relied  upon  by  the 
ACGIH  in  recommending  an  exposure 
limit.  It  has  been  shown  to  be  a  sound 
indicator  of  the  response  of  U.S.  tex¬ 
tile  workers  to  cotton  dust.  Even  while 


cautioning  against  extrapolation  of  his 
data  to  industry-wide  prevalence.  Dr. 
Merchant  stated,  “In  developing  dose- 
response  curves,  however,  we  did  get  a 
good  distribution  of  the  dust  over  a 
large  variety  of  dust  measurements 
and  we  did  find  striking  dose-response 
relationships  (TR  1031-32).”  OSHA 
concludes  that  the  dose-response  data 
of  Merchant,  supported  by  numerous 
other  studies  discussed  in  the  pream¬ 
ble  to  the  proposal,  is  the  best  availa¬ 
ble  evidence  and  that  it  provides  the 
Agency  with  sufficient  evidence  upon 
which  to  take  action  to  protect  the 
health  of  workers  in  the  cotton  indus¬ 
try.  In  reaching  this  conclusion,  OSHA 
has  given  appropriately  little  weight 
to  ATMI’s  pooled  data  which  has  been 
advanced  as  “representative”  of  the 
health  situation  in  the  textile  indus¬ 
try.  In  this  regard  it  is  noted  that  the 
record  contains  no  explanation  for  the 
dramatic  inconsistencies  between  pub¬ 
lished  industry  data  and  the  private 
calculations  made  by  ATMI. 

1.  The  Textile  Industry 

OSHA  believes,  based  on  its  evalua¬ 
tion  of  all  these  studies  and  evidence 
analyzed  in  the  preamble  to  the  pro¬ 
posal,  that  strong  justification  sup¬ 
ports  the  setting  of  a  200  fig/m3  stand¬ 
ard  for  the  yam  preparation  areas  of 
the  cotton  textile  industry.  In  reach¬ 
ing  this  decision,  OSHA  believes  that 
the  rationale  for  proposing  a  200  fig/ 
m3  level  for  the  textile  industry  is  still 
valid.  OSHA’s  reasoning  as  expressed 
in  the  proposal  will  therefore  be  brief¬ 
ly  summarized. 

After  reviewing  the  scientific  litera¬ 
ture,  OSHA  stated  that  most  cotton 
dust  research  demonstrated  “a  de¬ 
crease  in  disease  prevalence  with  de¬ 
crease  in  dust  levels.”  The  evidence  in¬ 
dicated  that  exposure  to  cotton  dust 
was  harmful  over  a  wide  range  of  ex¬ 
posures,  and,  in  fact,  recent  studies 
showed  a  higher  prevalence  of  byssin¬ 
osis  at  even  lower  dust  levels  than  evi¬ 
denced  by  earlier  studies. 

The  discussion  in  the  proposal 
traced  the  advance  in  cotton  dust  re¬ 
search  from  the  pioneering  work  of 
Roach  and  Schilling  to  the  studies 
done  in  the  U.S.  by  Merchant  et  al. 
and  others  using  the  vertical  elutria¬ 
tor.  It  was  clear  from  these  studies 
that  cotton  dust  produced  significant 
health  effects  at  low  levels  of  expo¬ 
sure. 

In  setting  a  permissible  exposure 
limit,  the  proposal  evaluated  the  200 
fig/m3  option  as  follows: 

The  American  Conference  of  Governmen¬ 
tal  Industrial  Hygienists,  while  recognizing 
that  there  was  no  readily  measurable  limit 
that  would  eliminate  byssinosis.  in  1974  es¬ 
tablished  a  Threshold  Limit  Value  for 
cotton  dust  of  200  fig/m3  of  dust  composed 
of  fibers  less  than  15  |im.  According  to  the 
work  of  Merchant,  there  would  be  a  predict¬ 
ed  prevalence  of  byssinosis  of  12.7  percent 


(all  grades)  and  3  percent  (Grade  two)  at 
200  fig/m  *  ;  other  Investigators  have  found 
lower  prevalence  at  these  levels,  but  never¬ 
theless  conclude  that  some  byssinosis  will 
exist.  (41  FR  56504) 

The  proposal  went  on  to  support  the 
200  fig/m3  level  as  follows: 

In  the  criteria  document  NIOSH  stated 
that  there  is  “no  environmental  limit  of 
cotton  dust  that  will  prevent  ail  adverse  ef¬ 
fects  on  workers  health.”  Merchant  et  al. 
found  cases  of  byssinosis  associated  with 
dust  levels  as  low  as  50  jig/m3.  Statistical 
treatment  of  the  data  of  Molyneux  and 
Berry,  and  Imbus  and  Suh,  indicates  some 
prevalence  of  byssinosis  at  exposure  levels 
so  low  as  to  be  effectively  zero.  These  data 
cannot  be  ignored.  Accordingly,  OSHA  rec¬ 
ognizes  the  absence  of  any  known  “safe 
level  of  exposure.”  When  it  proposes  a  per¬ 
missible  exposure  limit  of  200  fig/m 3  of  re¬ 
spirable  cotton  dust,  which  it  considers  to 
be  the  “lowest  feasible,”  OSHA  feels  that 
considerable  reduction  of  work  place  expo¬ 
sure  accompanied  by  a  substantial  decrease' 
in  byssinosis,  particularly  the  chronic  vari¬ 
ety,  can  be  achieved  at  this  level. 

After  discussing  the  impact  techno¬ 
logical  feasibility  played  in  determin¬ 
ing  an  appropriate  level,  OSHA  con¬ 
cluded  “on  the  basis  of  all  the  current¬ 
ly  available  evidence,  200  fig/m3  of  re¬ 
spirable  cotton  dust  appears  to  repre¬ 
sent  the  lowest  feasible  level,  and  to 
provide  substantial  protection  for  em¬ 
ployees  exposed  to  cotton  dust.” 

During  the  course  of  the  hearing, 
NIOSH  articulated  its  support  for  the 
200  fig/m 3  permissible  exposure  limit. 
The  NIOSH  testimony  reasoned  as  fol¬ 
lows: 

Byssinosis  prevalence  relative  to  respira¬ 
ble  dust  is  reviewed  in  detail  in  the  NIOSH 
criteria  document  (Appendix  1).  Four  inves¬ 
tigators.  Roach,  Merchant,  Lammers,  and 
Imbus  reported  a  total  of  98  cases  of  byssin¬ 
osis  below  0.25  mg/m3  fly-free  dust.  Ex¬ 
trapolation  of  dose-response  curves  suggests 
there  is  no  clear  threshold  of  response  to 
cotton  dust.  Probit  analysis  of  the  dose-re¬ 
sponse  data  of  Merchant  et  at.  shows  an  as¬ 
sociated  byssinosis  prevalence  of  6.5%  at  a 
median  dust  level  of  0.1  mg/m3,  12.7%  mg/ 
m3  at  0.2  mg/m3,  and  25%  at  0.5  mg/m3. 
These  prevalence  figures  are  compatible 
with  those  observed  by  Molyneaux  and 
Berry  in  their  extensive  study  of  the  British 
cotton  yarn  industry.  Merchant  et  al.  also 
observed  increased  bronchitis  prevalence 
among  preparation  and  yam  workers  ex¬ 
posed  at  dust  levels  below  0.1  mg/m3.  Decre¬ 
ments  in  expiratory  flow  rates  also  followed 
a  linear  dose-response  curve  and  objectively 
confirm  the  observations  of  respiratory 
symptoms.  Thus,  three  parameters  of  ad¬ 
verse  health  effects— byssinosis  prevalence, 
bronchitis  prevalence,  and  decrement  in  ex¬ 
piratory  flow  rates— were  observed  at 
median  dust  levels  below  0.2  mg/m3  in  prep¬ 
aration  and  yarn  areas  of  cotton  and 
cotton/blend  mills  (Ex.  38a). 

NIOSH  concluded  that  “an  environ¬ 
mental  standard  not  exceeding  0.2  fig/ 
m3  is  required  in  these  areas  (prepara¬ 
tion  and  yarn  areas).”  Other  parties 
also  testified  in  support  of  the  200  fig/ 
m3  exposure  limit,  including  many  sci¬ 
entific  and  medical  experts.  Upon  ana- 
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lyzing  the  underlying  evidence  and  the 
discussion  presented  during  the  hear¬ 
ing,  OSHA  believes  that  the  proposed 
200  fig/m3  permissible  exposure  limit 
in  the  cotton  textile  industry  is  the  ap¬ 
propriate  level  for  this  final  standard. 

Industry  witnesses,  however,  have 
testified  that  a  500  fig/m3  permissible 
exposure  limit  is  equally  protective. 
OSHA  believes  that  the  analysis  ad¬ 
vanced  in  the  preamble  to  the  pro¬ 
posed  cotton  dust  standard  rejecting 
an  exposure  limit  above  200  fig/m3  to 
be  still  valid.  In  discussing  the  500  fig/ 
m3  option,  the  proposal  recognized 
that: 

Some  investigators  have  shown  a  “low” 
prevalence  of  byssinosis,  generally  less  than 
10  percent  (all  grades)  and  less  than  two 
percent  grade  2,  following  exposure  at  esti¬ 
mated  dust  concentration  levels  of  500  fig/ 
m*  respirable  dust  (6,  54,  55).  It  appears, 
however,  that  500  jig/m*  respirable  dust  (as 
measured  by  the  vertical  elutriator)  is 
roughly  equivalent  to  the  current  1,000  \ig/ 
m3  total  dust,  a  level  viewed  as  inadequate 
in  the  above  discussion. 

Merchant  concludes  that  500  jig/m3  respi¬ 
rable  dust  would  result  in  a  prevalence  of 
byssinosis  of  over  25  percent  (all  grades). 
Therefore,  though  500  fig/m3  may  be  some¬ 
what  protective  in  a  number  of  cotton  pro¬ 
cessing  operations,  OSHA  considers  the 
work  of  Merchant  and  others  as  indicating 
that  it  is  not  sufficiently  protective  in  many 
operations.  (41  FR  56504) 

Admittedly  other  studies  have  found 
lower  prevalences  at  200  /xg/m1,  but 
these  studies  have  also  shown  that  200 
Hg/m3  represents  a  significant  reduc¬ 
tion  in  the  number  of  affected  work¬ 
ers. 

In  addition,  there  are  other  factors 
that  support  the  analysis  and  conclu¬ 
sion  presented  in  the  proposal.  Initial¬ 
ly,  it  is  noteworthy  that  very  little  new 
scientific  evidence  was  introduced  at 
the  hearings  in  support  of  a  500  fig/m3 
exposure  level.  None  of  the  industry 
studies,  except  for  the  Weill  study, 
correlate  prevalence  of  byssinosis  or 
pulmonary  function  reactivity  with 
dust  levels.  The  Weill  study,  which  is 
discussed  at  length  above,  demon¬ 
strates  another  general  difficulty  in 
interpreting  the  findings  of  industry 
surveys:  the  mill  population  and  often 
the  mills  selected  have  been  the  sub¬ 
ject  of  dust  control,  health  protection 
programs,  and  production  changes 
which  would  all  tend  to  mitigate  the 
employee  response  to  subjective  and 
objective  measurements.  This  trend 
toward  improved  work  environments 
and  medical  surveillance  has  been  par¬ 
ticularly  pronounced  among  the  indus¬ 
try’s  largest  companies  that  have  con¬ 
ducted  studies  or  make  their  mills 
available  for  study.  Natural  produc¬ 
tion  trends,  particularly  the  addition 
of  new  technology  in  opening,  carding 
and  to  some  extent,  spinning,  have 
been  shown  to  reduce  dust  exposure. 
In  addition,  the  blending  of  synthetic 
fibers  with  cotton  has  repeatedly  been 


shown  to  reduce  dust  levels  and,  con¬ 
comitantly,  disease  prevalence  (e.g. 
Ex.  64,  p.  2).  Blending  is  increasingly 
common  in  modem  manufacturing. 
For  an  industry  leader,  such  as  Bur¬ 
lington  Industries,  the  combination  of 
reduced  dust  levels  from  improved 
ventilation  for  reasons  of  health  and 
production,  medical  surveillance,  medi¬ 
cal  removal,  counseling  and  respirator 
usage,  have  significantly  reduced  the 
prevalence  of  byssinosis  and  pulmon¬ 
ary  effects  (Ex.  47).  It  is  notable  that 
the  dust  levels  in  66%  of  Burlington 
work  areas  measure  below  500  fig/m3 
and  28%  are  below  200  fig/m3  (Ex.  47, 
p.  3).  It  is  not  surprising,  therefore, 
that  data  gathered  from  a  worker  pop¬ 
ulation  which  has  enjoyed  conditions 
approaching  those  mandated  for  the 
entire  industry  by  this  final  standard 
show  a  marked  improvement  in 
worker  health. 

Besides  positive  improvements  in  the 
environment,  industry  estimates  of 
byssinosis  prevalence  appear  to  be  un¬ 
derstated  due  to  other  factors,  particu¬ 
larly  where  worker  responses  are  re¬ 
corded.  Some  of  the  disparity  between 
subjectively  and  objectively  obtained 
health  statistics  has  been  attributed  to 
employee  reluctance  or  confusion 
when  confronted  with  an  employer-ad- 
ministered  medical  questionnaire. 
There  is  ample  evidence  that  care 
must  be  taken  to  assure  the  employee 
that  he  will  not  be  prejudiced  by  his 
responses.  This  is  especially  true  when 
employees  fear  that  forced  transfer  or 
early  retirement  might  follow  from 
their  test  results. 

For  all  these  reasons,  the  subjective 
health  data  provided  by  those  few 
leading  companies  whose  testimony 
can  be  documented  has  not  been 
viewed  by  the  Agency  as  adequate  to 
rebut  the  objective  health  evidence  in 
the  record.  On  the  contrary,  the  suc¬ 
cess  of  some  of  these  companies  in  re¬ 
ducing  exposure  to  levels  approximat¬ 
ing  those  in  this  final  standard  and 
concomitantly  reducing  adverse  health 
effects  supports  the  appropriateness 
of  the  level  chosen.  OSHA  believes 
that  the  final  standard  should  be  espe¬ 
cially  feasible  for  those  few  exemplary 
companies  who  have  acted  to  reduce 
the  hazards  to  the  respiratory  health 
of  their  workers.  However,  for  those 
many  companies  who  have  not  suc¬ 
ceeded  in  reducing  exposures,  the 
standard  must  be  applied  to  assure 
adequate  worker  protection. 

At  the  other  end  of  the  range  of  ex¬ 
posure  limits,  OSHA  has  also  rejected 
a  100  fig/m3  or  lower  limit  advocated 
by  the  Amalgamated  Clothing  and 
Textile  Workers  Union  and  the  Caroli¬ 
na  Brown  Lung  Association.  OSHA 
does  not  consider  the  prevalence  of 
byssinosis  predicted  for  the  200  fig 
level  to  be  acceptable.  On  the  con¬ 
trary,  OSHA  recognizes  that  a  13% 
prevalence  of  byssinosis,  including  3% 


grade  2  byssinosis  could  be  expected  at 
this  level  (Ex.  6,  #51).  However,  the 
standard  requires  implementation  of 
medical  surveillance,  employee  train¬ 
ing,  work  practices,  and  other  protec¬ 
tive  provisions  in  textile  mills  which 
should  provide  additional  protection 
beyond  that  afforded  by  the  200  fig/m3 
exposure  limit.  The  record  indicates 
that  while  medical  surveillance  is  not 
fool-proof  in  detecting  cotton  dust  in¬ 
duced  health  effects,  a  properly  man¬ 
aged  program  should  identify  affected 
workers  well  before  the  onset  of 
chronic  obstructive  pulmonary  disease. 
In  addition,  the  Merchant  study  pre¬ 
dicts  only  a  3%  prevalence  of  grade  2 
byssinosis  at  200  fig/m3  which  should 
be  greatly  reduced  by  medical  screen¬ 
ing. 

Several  large  companies,  notably 
Burlington  Industries,  have  demon¬ 
strated  the  ability  to  operate  reason¬ 
ably  efficient  and  effective  medical 
surveillance  programs  in  the  mill  envi¬ 
ronment.  In  addition,  despite  the  ab¬ 
sence  of  medical  removal  provisions 
from  this  standard,  several  industrial 
medical  directors  have  testified  to  the 
existence  of  medical  transfer  practices 
in  their  companies.  There  is  further 
evidence  that  the  maximum  number 
of  workers  effected  at  200  fig/m3  is  not 
beyond  the  capacity  of  a  typical  plant 
to  move  those  affected  to  a  low  expo¬ 
sure  area.  For  all  these  reasons,  OSHA 
believes  that  the  prevalence  of  byssin¬ 
osis  should  be  significantly  reduced 
and  development  of  chronic  obstruc¬ 
tive  pulmonary  disease  should  be 
halted  if  cotton  dust  exposures  are 
limited  to  200  fig/m3  in  primary  textile 
processing. 

In  the  preamble  to  the  proposed 
cotton  dust  standard,  OSHA  conceded 
that  there  was  no  known  safe  level  of 
exposure.  However,  the  other  factors, 
particularly  technological  feasibility, 
which  supported  OSHA’s  decision  to 
propose  a  200  fig/m3  exposure  limit 
still  pertain  (41  FR  56505).  In  addi¬ 
tion,  a  level  much  below  200  fig/m3 
would  run  into  serious  interference 
from  background  dust  levels.  Dr.  Y.  Y. 
Hammad  of  Tulane  University,  testify¬ 
ing  on  behalf  of  OSHA,  stated: 

“The  average  concentration  of  particulate 
matter  in  urba  i  and  suburban  areas  varies 
between  58  >xg/m3  to  180  /xg/m5  depending 
on  size  and  activity  of  the  city.  The  major¬ 
ity  of  suspended  particulate  matter  in  ambi¬ 
ent  air  is  usually  less  than  200  um.  Pasceri 
reported  that  respirable  fraction  in  ambient 
air  constitutes  about  60%  of  the  total  sus¬ 
pended  particulate  matter.  In  other  words, 
the  background  airborne  particles  are 
within  the  particle  size  range  collected  by 
the  vertical  elutriator  in  concentrations 
close  to  the  proposed  standard  of  200  \ig/ 
m3”  (Ex.  14,  pp.  9-10). 

Implementation  of  100  ug/ms  or  a 
lower  level  would  appear  to  require  ef¬ 
ficient  filtration  in  outside  make-up 
air  entering  the  ventilation  system  of 
many  areas  (Ex.  14,  p.  10).  The  report 
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of  the  Research  Triangle  Institute 
(Ex.  16,  #76),  combined  with  the  testi¬ 
mony  of  representatives  of  the  ventila¬ 
tion  industry  (Ex.  69),  indicate  that 
achieving  100  jig/m3  is  not  within  the 
technological  capabilities  of  the  indus¬ 
try.  The  subject  is  discussed  further  in 
the  section  on  technological  feasibil¬ 
ity.  On  the  other  hand,  evidence  in 
the  record  demonstrates  the  successful 
reduction  in  byssinosis  prevalence 
under  operating  conditions  at  the  200 
jig/m3  level  of  exposure  and  in  combi¬ 
nation  with  proper  medical  and  ad¬ 
ministrative  controls  (e.g.  Ex.  40;  Ex. 
13A).  . 

OSHA  has  determined  that  the  evi¬ 
dence  in  the  record  does  not  support 
the  application  of  separate  exposure 
limits  for  each  discrete  operation 
within  the  cotton  textile  industry. 
Dose-response  relationships  in  the 
record  have  included  data  on  workers 
employed  in  all  major  departments  of 
the  textile  mill.  These  dose-response 
data  and  prevalences  reported  in  iso¬ 
lated  studies  indicate  that  significant 
risk  exists  for  workers  in  job  assign¬ 
ments  well  down  the  processing  chain 
from  yarn  preparation.  Nevertheless, 
industry  witnesses  have  advocated  a 
higher  exposure  level  for  “down¬ 
stream”  manufacturing  processes,  par¬ 
ticularly  spinning  (Ex.  160).  There  is 
some  evidence  of  low  prevalence  rates 
among  spinners  (Ex.  1,  pp.  144-5),  usu¬ 
ally  associated  with  low  dust  expo¬ 
sures  or  situations  where  the  spinning 
room  has  been  physically  separated 
from  the  yam  preparation  areas  (Ex. 
6,  #17).  On  the  other  hand,  in  addition 
to  the  Merchant  dose-response  data, 
independent  investigators  have  found 
high  prevalences  of  byssinosis  among 
spinners:  29%,  Bouhuys  et  al.  (Ex.  6, 
#24);  12%,  Zuskin  et  al.  (Ex.  6,  #2);  25- 
29%,  Molyneaux  and  Tombleson  (Ex. 
6,  #2);  10%,  Schrag  and  Gullett.  Also, 
Bouhuys’  data  on  the  prevalence  of 
chronic  disablement  among  active  and 
retired  workers  demonstrates  that 
spinners  are  as  likely  as  carders  to  ex¬ 
perience  excess  risk  of  lung  function 
loss  (Ex.  124.  p.7,  13).  This  evidence  of 
a  significant  hazard  to  health  of  spin¬ 
ners  and  employees  in  contiguous  de¬ 
partments  outweighs  the  speculation 
that  the  unidentified  active  agent(s) 
are  processed  out  or  are  not  as  toxic  in 
operations  past  roving.  Further,  it  ap¬ 
pears  that  a  mill  configuration  which 
allows  cards  and  spinning  frames  to 
share  space  or  air  circulation  systems 
could  result  in  contamination  of  the 
spinning  employees’  environment  (Ex. 
6,  #17).  Accordingly  OSHA  does  not 
find  adequate  evidence  in  the  record 
to  warrant  raising  the  allowable  dust 
concentrations  to  which  spinners, 
winders,  twisters,  spoolers,  et  al.  can 
be  exposed. 

In  the  special  case  of  slashing  and 
weaving,  OSHA  does  believe  adequate 
evidence  exists  in  the  record  to  permit 
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a  higher  exposure  limit  without  sacri¬ 
ficing  employee  safety.  First,  the  Mer¬ 
chant  study  includes  a  separate  dose- 
response  relationship  for  weavers  (Ex. 
6,  #51).  According  to  a  probit  analysis 
of  this  data,  the  byssinosis  prevalence 
is  zero  at  200  jtg/m3,  5%  at  500  jig/m3, 
10%  at  750  ng/m*  and  14%  at  1000  >ig / 
m3.  Other  independent  studies  have 
supported  the  Merchant  findings  of 
markedly  reduced  symptoms  of  byssin¬ 
osis  in  the  weaving  areas  (Ex.  6,  #14; 
Ex.  6,  #18). 

Second,  the  dust  in  the  atmosphere 
of  a  typical  weaving  room  has  been 
demonstrated  to  be  composed  primar¬ 
ily  of  sizing  materials,  usually  starch 
or  polyvinyl  alcohol  (Ex.  6,  #51;  Ex. 
47).  Dust  measurements  taken  in  prior 
processing  stages  and  in  weaving  show 
a  gradual  decrease  in  dust  levels  up  to 
slashing  where  the  dust  concentra¬ 
tions  increase  conspicuously  (Ex.  38, 
Appendix  1,  Fig.  1).  The  rise  is  gener¬ 
ally  attributed  to  the  addition  of 
sizing.  Microscopic  photography  con¬ 
firms  the  dominance  of  sizing  particles 
in  relation  to  lint  and  dust  on  a  typical 
filter  (Ex.  59,  59a).  Several  witnesses 
testifying  at  the  request  of  OSHA 
(Ex.,  TR  460)  and  industry  (Ex.  59, 
108)  have  stated  that  the  presence  of 
sizing  would  tend  to  dilute  the  cotton 
dust  in  the  environment  and,  there¬ 
fore,  allow  for  a  greater  permissible 
exposure.  No  evidence  suggests  any 
adverse  relationship  between  inert 
sizing  matter  at  the  concentration  per¬ 
mitted  and  adverse  health  effects. 

Third,  the  evidence  in  the  record 
supports  the  conclusion  that  engineer¬ 
ing  dust  controls  in  weaving  may  not 
be  feasible  even  with  massive  expendi¬ 
tures  by  the  industry  (Ex.  4168;  TR 
2393;  Ex.  60,  pp.  18-19).  Unlike  other 
textile  equipment,  looms  have  not 
been  fitted  with  local  exhaust  ventila¬ 
tion  equipment  for  improved  produc¬ 
tion  or  health  reasons  (Ex.  60,  p.  15). 
The  nature  of  the  loom  requires  access 
by  the  tender  (Ex.  60)  which  makes 
the  enclosure  of  the  mechanism  very 
difficult.  Because  of  the  need  to  ex¬ 
haust  large  quantities  of  air  across  the 
loom  and  through  the  floor,  an  expert 
in  dust  control  technology  have  pre¬ 
dicted  that  massive  reorientation  of 
the  mill  would  be  required  (Ex.  60,  pp. 
14-16).  For  these  reasons,  RTI  esti¬ 
mated  the  capital  costs  to  comply  with 
the  200  fig/m3  standard  to  be  $1.3  bil¬ 
lion. 

Of  course,  the  Agency  does  not  view 
the  economic  and  technological  feasi¬ 
bility  of  reducing  dust  exposure  in  a 
vacuum.  It  is  primarily  concerned  with 
the  health  of  weavers,  and  the  record 
supports  the  conclusion  that  a  permis¬ 
sible  exposure  limit  of  750  fi g/m3  will 
provide  weavers  as  safe  an  environ¬ 
ment  as  their  co-workers  in  other  tex¬ 
tile  operations  exposed  to  200  #ig/m3. 
In  addition,  OSHA  agrees  with  the 
reasoning  of  the  North  Carolina  De¬ 
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partment  of  Labor  (Ex.  108,  p.  3)  that 
optimal  worker  protection  would  be 
served  by  concentrating  the  textile  in¬ 
dustry’s  technical  and  economic  re¬ 
sources  on  achieving  200  jig/m3  in  yam 
manufacturing  as  rapidly  as  feasible, 
rather  than  diverting  substantial  re¬ 
sources  to  eliminating  dust  exposure 
in  weaving. 

The  authors  of  the  merchant  study 
suggest  that  750  jig/m3  is  a  “reason¬ 
ably  safe  level  of  cotton  dust  exposure 
in  slashing  and  weaving  areas  (Ex.  a6, 
#55,  p.  229).”  At  that  dust  level  preva¬ 
lence  of  all  grades  of  byssinosis  is 
equal  to  approximately  10%  compared 
to  approximately  13%  at  200  ng/m 3  in 
carding.  However,  dust  measurements 
made  in  the  Merchant  study  were  ex¬ 
pressed  in  terms  of  median  values. 
While  comparative  data  demonstrates 
the  virtual  identity  of  mean  and 
median  dust  values  at  the  200  fig/m 3 
level,  the  values  diverge  at  higher  dust 
concentrations.  Thus,  a  median  dust 
concentration  of  750  fig/m3  correlates 
with  a  higher  prevalence  of  byssinosis 
than  does  a  mean  dust  concentration 
of  750  ^.g/m3.  From  this  data  OSHA 
concludes  that  a  750  /ig/m3  mean  dust 
permissible  exposure  limit  in  weaving 
areas  would  correspond  to  a  disease 
prevalence  below  10%:  Furthermore, 
the  Merchant  recommendation  for  a 
permissible  exposure  limit  in  weaving 
was  contingent  on  provision  for  peri¬ 
odic  medical  testing  of  workers  (e.g. 
Ex.  6,  #51),  a  contingency  which  has 
been  incorporated  in  the  final  cotton 
dust  standard. 

2.  Non-Textile  Industries 

The  approach  taken  in  this  final 
standard  to  regulating  the  various 
non-textile  segments  of  the  cotton  in¬ 
dustry  is  to  apply  a  single  500  jxg/m3 
permissible  exposure  limit.  This  level 
is  applicable  to  all  non-textile  indus¬ 
tries  including  but  not  limited  to:  war¬ 
ehousing,  compressing  of  cotton  lint, 
classing  and  marketing,  using  cotton 
yam  (i.e.,  knitting),  reclaiming  and 
marketing  of  textile  manufacturing 
waste,  delinting  of  cottonseed,  market¬ 
ing  and  converting  of  linters,  reclaim¬ 
ing  and  marketing  of  gin  motes  and 
batting,  yam  felt  manufacturing  using 
waste  cotton  fibers  and  by  products. 

In  the  section  on  scope  and  applica¬ 
tion,  the  evidence  supporting  OSHA’s 
decision  to  include  under  the  standard 
all  workplaces  where  workers  are  ex¬ 
posed  to  cotton  dust  is  compiled  and 
analyzed.  These  numerous  studies  evi¬ 
dence  the  existence  of  health  prob¬ 
lems  similar  to  those  observed  in  the 
textile  industry  whenever  cotton  dust 
has  been  studied.  The  arguments  ad¬ 
vanced  by  industry  representatives 
that  no  hazard  has  been  demonstrated 
in  their  workplaces  ignore  the  over¬ 
whelming  evidence  of  a  serious  hazard 
to  workers  from  exposure  to  cotton 
dust  regardless  of  where  exposure  is 
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encountered.  OSHA  finds  significant 
the  industry’s  failure  to  bring  forth 
medical  evidence  controverting  the 
studies  in  the  record.  Indeed,  the 
survey  for  the  warehousing  industry 
presented  by  Dr.  Martin  Burman  on 
behalf  of  the  Cotton  Warehousemen 
Association  (Ex.  56)  suggests  that 
cotton-induced  respiratory  effects  may 
be  occurring  with  high  frequency  and, 
presumably,  at  relatively  low  dust 
levels  at  the  compress.  OSHA  has  con¬ 
cluded  that  cotton  dust  is  a  hazard  to 
workers  in  all  phases  of  cotton  pro¬ 
cessing  and  that  worker  protection  re¬ 
quires  the  application  of  a  permissible 
exposure  limit. 

Setting  an  adequately  protective  en¬ 
vironmental  limit  for  the  broad-rang¬ 
ing  non-textile  operations,  however, 
requires  the  Agency  to  draw  conclu¬ 
sions  from  data  which  do  not  totally 
lend  themselves  to  specifying  a  safe 
exposure  for  each  operation.  The  diffi¬ 
culty  with  the  studies  in  the  record  is 
their  lack  of  dose-response  data.  With¬ 
out  adequate  data  relating  worker  re¬ 
sponse  to  specific  dust  levels,  the  selec¬ 
tion  of  permissible  exposure  limit  is  of 
necessity  based  largely  on  other  con¬ 
siderations.  The  choice  becomes  much 
more  complex  if  an  attempt  were 
made  to  set  different  exposure  limits 
for  each  non-textile  industry.  There 
has  been  much  criticism  of  using  the 
dose-response  data  collected  in  textile 
mills  to  establish  an  exposure  limit  in 
the  diverse  segments  outside  the  tex¬ 
tile  industry.  OSHA  agrees  that  with¬ 
out  a  better  understanding  of  the 
dose-response  effects  in  non-textile 
areas,  the  dose-response  data  appro¬ 
priate  for  establishing  an  exact  per¬ 
missible  exposure  limit  in  textile  man¬ 
ufacturing  is  not  readily  transferable 
in  setting  a  precise  level  in  any  other 
industry  segment. 

In  order  to  protect  the  workers  em¬ 
ployed  in  these  widely  varying  work¬ 
places,  OSHA  has  adopted  the  most 
reasonable  exposure  level  from  the 
view  point  of  worker  protection  in  the 
face  of  a  lack  of  definitive  data.  This 
approach  is  consistent  with  OSHA’s 
mandate  to  assure  a  safe  working  envi¬ 
ronment.  The  Courts  have  agreed, 
stating:  • 

“Some  of  the  questions  involved  in  the 
promulgation  of  these  standards  are  on  the 
frontiers  of  scientific  knowledge,  and  conse¬ 
quently  as  to  them  insufficient  data  is  pres¬ 
ently  available  to  make  a  fully  informed  fac¬ 
tual  determination.  Decision-making  must 
in  that  circumstance  depend  to  a  greater 
extent  upon  policy  judgements  than  upon 
purely  factual  Judgments.”  IUD  v.  Hodgson. 
499.  P.  2d  467,  474  (C.A.D.C.,  1973);  Accord; 
Synthetic  Organic  Chem.  Mfrs.  Assn,  v. 
Brennen.  506  F.  2d  385,  390  (C.A.  3,  1974)). 

In  determining  what  level  is  reason¬ 
able,  the  Agency  has  relied  upon  its  in¬ 
terpretation  of  all  the  evidence  bear¬ 
ing  on  the  health  effects  of  cotton 
dust.  Thus,  there  is  much  evidence  to 


the  effect  that  cotton  dust  affects 
workers  in  a  similar  manner;  in  other 
words,  the  toxic  agent  or  agents  in 
cotton  dust  appears  in  varying  degrees 
wherever  cotton  dust  is  generated. 
Where  adequate  study  has  been  done, 
cotton  dust,  like  all  toxic  substances, 
exhibits  a  dose-response  effect  (Ex.  1, 
pp.  47-50).  There  is  no  reason  to  be¬ 
lieve  that  cotton  dust  found  in  cotton 
seed  oil  mills  or  garnetting  operations 
will  not  show  a  greater  health  hazard 
at  higher  dust  exposures  than  at  lower 
exposures  when  adequte  data  is  gener¬ 
ated.  These  considerations  were  the 
basis  for  the  setting  of  a  permissible 
exposure  limit  in  the  proposed  stand¬ 
ard.  OSHA  concludes  that  the  record 
does  not  provide  a  basis  for  departing 
from  this  regulatory  posture.  It  was 
argued  that  the  extraordinarily  high 
dust  levels  and  lower  adverse  health 
effect  demonstrated  a  lessened  degree 
of  toxicity  in  dust  generated  in  non¬ 
textile  operations  (Ex.  93b;  Ex.  97;  Ex. 
99b).  OSHA  notes  the  possibility  that 
a  reduced  incidence  of  disease  could  be 
attributable  to  shortened  periods  of 
exposure  due  to  the  high  turnover  in 
non-textile  workforces  (e.g.  Ex.  93,  p. 
6;  Ex.  99b,  pp.  6-10).  Further,  no  com¬ 
plete  study  of  the  dose-response  ef¬ 
fects  has  been  made  and  data  cannot 
be  complete  when  dust  levels  are  so 
uniformly  high. 

Further,  although  the  relationship 
between  the  lint  free  respirable  frac¬ 
tion  to  total  dust  is  not  fully  defined, 
OSHA  has  reason  to  believe  that  500 
Hg/m3  is  roughly  equivalent  to  1.0  mg/ 
m3  measured  by  an  OSHA  personal 
sampler  or  high  volume  sampler  in  the 
spectrum  of  non-textile  workplaces. 
Thus,  the  new  standard  is  about  as 
protective  of  health  as  the  old  stand¬ 
ard,  and  OSHA  would  require  much 
more  definitive  data  than  has  been 
presented  to  justify  a  relaxation  of 
protection. 

OSHA  also  notes  that  Dr.  Merchant 
testified  that  in  his  opinion  a  500  \ig! 
m3  level  was  an  appropriate  one  for 
the  non-textile  industry  (Tr.  1298)  and 
that  other  witnesses  stated  that  a  low 
level  was  needed  in  non-textile  oper¬ 
ations  (Ex.  11,  pp.  2-3,  Tr.  189-90;  Ex. 
38a,  p.  10).  In  selecting  a  500  ng/m3 
permissible  exposure  limit,  OSHA  has 
set  a  level  which  is  expected  to  provide 
an  appropriate  measure  of  protection. 

OSHA  has  rejected  a  level  lower 
than  500  fig/m3  for  several  reasons. 
First,  the  dust  levels  recorded  in  most 
studies  containing  dust  measurements 
present  a  general  picture  of  extraordi¬ 
narily  high  dust  exposures  in  many 
workplaces  with  much  less  adverse 
health  effects  than  the  textile  data 
would  predict  (e.g.  Ex.  128  A,  B;  Ex. 
99-C;  Ex.  6,  #68).  It  appears  that  500 
Hg/ms  exposure  would  very  likely  con¬ 
stitute  a  remarkable  reduction  in 
many  workplaces. 

Second,  as  in  the  case  of  the  textile 
industry,  the  standard  mandates  medi¬ 


cal  surveillance,  work  practice  con¬ 
trols,  use  of  respirators,  employee  edu¬ 
cation  and  other  provisions  to  protect 
employee  health.  These  provisions 
should  safeguard  employees  who  are 
extremely  sensitive  even  to  less  toxic 
levels  of  cotton  dust. 

Thirdly,  RTI  was  doubtful  of  the 
technological  feasibility  of  a  200  fig/m3 
standard  in  any  non-textile  segment 
(Ex:  16,  pp.  21-26).  The  testimony  pre¬ 
sented  at  the  hearings  was  not  any 
more  optimistic  about  industry’s  ca¬ 
pacity  to  engineer  to  such  a  low  level 
(Ex.  88b;  Ex.  93f,  j;  Ex.  99d,  e).  On  the 
other  hand,  there  is  considerable  evi¬ 
dence  that  a  500  ^g/m3  exposure  limit 
is  feasible  in  all  operations.  Feasibility 
is  discussed  further  in  the  section  de¬ 
voted  to  technological  feasibility.  Fi¬ 
nally,  there  is  no  evidence  that  500 
pig/m3  does  not  represent  the  safest 
feasible  level  in  any  one  segment  of 
the  industry. 

Thus,  since  there  is  no  quantitative 
data  establishing  the  precise  margins 
of  safety  at  various  dust  levels,  OSHA 
has  chosen  the  500  fig/m3  level  on  the 
basis  of  all  the  factors  set  out  above. 
As  a  matter  of  policy  OSHA  has  deter¬ 
mined  that  it  would  not  flirt  with  em¬ 
ployee  protection  by  setting  too  high 
an  environmental  level  on  the  basis  of 
non-definitive  dose-response  evidence. 

In  taking  the  approach  that  only  an 
exemption  would  be  appropriate,  the 
industry  failed  to  bring  in  any  health 
evidence  which  would  aid  the  Agency 
in  determining  whether  a  higher  level 
represents  an  acceptable  risk  to  the 
workforce.  It  appears  inappropriate  to 
allow  the  industry  the  benefit  of  a 
high-exposure  limit  until  research  is 
done,  when  worker  health  is  threat¬ 
ened.  OSHA  is  aware  of  projected 
studies  of  these  operations,  particular¬ 
ly  by  NIOSH,  which  might  provide  the 
Agency  with  further  data.  When  these 
data  are  available,  OSHA  may  have 
scientific  justification  for  raising  or 
lowering  the  permissible  exposure 
limit.  Until  such  data  are  available, 
however,  OSHA  concludes  that  a  500 
^g/m3  limit  is  both  justified  and  neces¬ 
sary  to  protect  worker  health  in  the 
non-textile  cotton  industry. 

V.  Feasibility 

In  setting  standards  for  toxic  sub¬ 
stances,  the  Secretary  is  required  to 
give  due  regard  to  the  question  of  fea¬ 
sibility.  Section  6(b)(5)  of  the  Act 
mandates  that  the  Secretary  shall  set 
the  standard  which  most  adequately 
assure  employees  safety  and  health 
“to  the  extent  feasible,  on  the  basis  of 
the  best  available  evidence.”  Addition¬ 
ally,  in  the  development  of  occupa¬ 
tional  safety  and  health  standards, 
“considerations  shall  be  the  latest 
available  scientific  data  in  the  field, 
the  feasibility  of  the  standards,  and 
experience  gained  under  this  and 
other  health  and  safety  laws.” 
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Accordingly,  OSHA  analyzes  both 
the  economic  and  technological  feasi¬ 
bility  of  proposed  standards.  OSHA 
makes  such  analyses  available  to  af¬ 
fected  parlies  for  comment  and  subse¬ 
quent  hearing  prior  to  issuance  of 
final  rules,  and  invites  the  submission 
of  other  information  on  the  economic 
impact  and  feasibility  of  proposed 
standards.  In  developing  a  standard 
for  exposure  to  cotton  dust,  OSHA 
evaluated  both  the  economic  and  tech¬ 
nological  feasibility  of  the  standard  on 
the  basis  of  the  entire  rulemaking 
record,  including  the  information  de¬ 
veloped  by  its  own  studies  of  the  pro¬ 
posal  and  submissions  by  the  public. 
On  the  basis  of  the  best  available  evi¬ 
dence,  therefore,  OSHA  has  deter¬ 
mined,  as  explained  in  detail  below, 
that  the  permanent  standard  is  both 
economically  and  technologically  fea¬ 
sible. 

A  number  of  studies  were  done  of 
both  economic  and  technological  feasi¬ 
bility  considerations  resulting  from 
the  cotton  dust  standard.  The  Re¬ 
search  Triangle  Institute  Study  (Ex. 
16)  contracted  for  by  OSHA  consid¬ 
ered  economic  and  technological  fac¬ 
tors  for  the  entire  cotton  industry. 
Other  studies  submitted  concentrated 
on  particular  industrial  sectors  affect¬ 
ed  by  a  cotton  dust  standard.  In  addi¬ 
tion,  feasibility  was  specifically  consid¬ 
ered  in  testimony  at  the  hearings. 

A.  TECHNOLOGICAL  CONSIDERATIONS 

Upon  reviewing  all  the  studies  and 
testimony  in  the  record,  OSHA  con¬ 
cludes  that  the  achievement  of  the 
permissible  exposure  limits  estab¬ 
lished  in  the  final  cotton  dust  stand¬ 
ard  is  technologically  feasible.  There 
is  significant  evidence  that  the  textile 
industry  can  use  its  broad  experience 
in  lint  and  dust  control  to  develop  ade¬ 
quate  engineering  controls  in  those  op¬ 
erations  where  reductions  in  dust 
levels  have  not  been  attempted.  While 
adaptation  of  existing  technology 
should  be  adequate  to  achieve  compli¬ 
ance,  the  evolution  of  new  technology 
has  and  is  expected  to  continue  to  pro¬ 
vide  additional  means  of  achieving 
lower  dust  levels  and  increasing  pro¬ 
duction.  In  the  non-textile  industries 
where  experience  with  dust  control  is 
more  limited,  the  change  in  environ¬ 
mental  limit  from  the  proposed  200 
/xg/m3  to  500  fig/m*  has  given  the  in¬ 
dustry  a  goal  which  should  be  within 
its  capability.  Evidence  demonstrates 
that,  in  both  textile  and  non-textile  in¬ 
dustries,  modification  and  adaptation 
of  existing  dust  control  systems  should 
bring  the  vast  majority  of  workplaces 
into  compliance. 

Throughout  the  course  of  the  hear¬ 
ings,  various  control  strategies  to 
comply  with  the  proposed  permissible 
exposure  limits  set  forth  by  RTI  were 
discussed.  Much  of  this  testimony  cen¬ 
tered  on  the  feasibility  of  achieving 


200  fig/m*  in  the  broad  spectrum  of 
cotton  operations.  The  final  standard 
establishes  a  permissible  exposure 
limit  of  200  jig/m’  for  the  textile  in¬ 
dustry,  except  for  slashing  and  weav¬ 
ing  which  are  subject  to  a  750  jig/m* 
exposure  level.  All  non-textile  oper¬ 
ations  are  subject  to  a  500  fig/m*  per¬ 
missible  exposure  limit  under  the  final 
standard.  In  replacing  a  single  level 
with  multiple  levels,  OSHA  considered 
testimony  concerning  available  control 
strategies,  data  indicating  the  effects 
of  exposure  noticed  at  these  levels, 
and  the  variability  of  observed  effects 
depending  upon  the  operation  or  proc¬ 
ess  where  exposures  occurred. 

Prom  the  view  point  of  feasibility, 
OSHA  believes  that  the  concept  of  a 
multiple  exposure  level  strategy  brings 
achievement  of  these  levels  within  the 
technological  reach  of  all  sectors  of 
the  industry.  In  support  of  its  conclu¬ 
sions  on  feasibility,  OSHA  notes  indus¬ 
try’s  own  testimony  which,  in  attempt¬ 
ing  to  demonstrate  the  infeasibility  of 
a  uniform  200  jig/m3  level,  often  sup¬ 
ported  the  feasibility  of  alternative 
levels  approximating  those  specified 
by  the  final  standard.  (National  Cot¬ 
tonseed  Producers  Association,  Par¬ 
nell). 

The  RTI  and  other  participant  par¬ 
ties  discussed  four  general  methods  of 
obtaining  compliance  with  various  ex¬ 
posure  levels.  These  were  ventilation 
(both  general  and  local),  modification 
or  isolation  of  a  process,  work  prac¬ 
tices,  and  substitution  (Ex.  1,  Ex.  16, 
Ex.  17,  Ex.  60).  In  certain  non-textile 
segments  of  the  industry  and  in  parts 
of  the  textile  process  the  adaptation 
of  general  methods  of  control  appears 
to  be  needed  to  achieve  compliance, 
and  discussions  of  specific  control 
techniques  are  not  available.  On  the 
other  hand,  for  some  of  the  industry, 
notably  early  phases  of  textile  process¬ 
ing,  specific  control  techniques  are  not 
only  feasible  but  are  available  and  in- 
place  in  several  known  facilities.  This 
sophistication  in  textiles  is  understan¬ 
dable,  since  ventilation  equipment  has 
been  designed  over  the  decades  to 
remove  lint  and  visible  particles  in 
order  to  improve  product  quality  or 
speed  up  production.  While  this  equip¬ 
ment  has  been  remarkably  effective  at 
removing  a  significant  fraction  of  the 
respirable  dust,  only  recently  has  em¬ 
phasis  been  placed  on  removing  respi¬ 
rable  particulates  from  the  workplace. 
This  impetus,  especially  directed  at 
improved  filtration,  has  been  success¬ 
ful  in  refining  specific  dust  control 
techniques. 

Upon  evaluating  the  effects  of 
cotton  dust  exposure,  OSHA  conclud¬ 
ed  that  yam  preparation  areas  of  the 
textile  industry  represent  the  most 
hazaidous  exposure  and  require  imple¬ 
mentation  of  a  200  ;ig/m3  permissible 
exposure  limit.  OSHA  also  believes 
this  is  a  technologically  feasible  level 


to  obtain  because  of  the  textile  indus¬ 
try’s  experience  with  dust  control 
technology  as  evidenced  by  specific 
control  measures  described  in  the 
record. 

A  combination  of  specific  control 
measures  such  as  those  described 
below,  the  adaptation  and  modifica¬ 
tion  of  general  dust  controls,  and  fur¬ 
ther  utilization  of  technological  devel¬ 
opments  which  are  already  underway, 
should  achieve  compliance  for  the  tex¬ 
tile  industry.  However,  whereas  nu¬ 
merous  commenters  have  stated  that  a 
200  jxg/m3  level  is  feasible  in  all  yam 
preparation  areas  without  requiring 
complete  enclosure  of  equipment  (Tr. 
442),  others  maintain  that  it  is  only 
feasible  to  obtain  a  200  fig/m3  level  in 
opening  through  roving  (Ex.  160,  p. 
58).  This  narrower  view  of  what  is  fea¬ 
sible  is  based  on  the  industry’s  esti¬ 
mate  of  the  difficulties  involved  in 
working  with  existing  building  struc¬ 
tures,  the  configuration  and  position¬ 
ing  of  equipment,  and  other  factors 
peculiar  to  individual  mills  (Ex.  1,  Ex. 
16,  Ex.  60).  In  general,  industry  has 
had  less  experience  with  specific  con¬ 
trols  past  roving.  OSHA  recognizes 
these  difficulties  and  further  recog¬ 
nizes  that  increased  effort  may  be  nec¬ 
essary  in  some  instances  to  achieve 
compliance  with  the  exposure  limit 
prescribed  for  the  textile  operation. 
Yet,  the  evidence  in  the  record  demon¬ 
strates  the  feasibility  of  adopting  dust 
control  principles,  proven  successful  in 
other  operations,  to  new  stages  of  the 
process. 

OSHA  believes  that  achievement  of 
a  500  ng/m*  permissible  exposure  limit 
is  technologically  feasible  for  all  non¬ 
textile  segments  of  the  cotton  indus¬ 
try.  Certain  segments  (e.g.  warehous¬ 
ing  and  much  of  classing)  are  believed 
to  be  substantially  in  compliance.  In 
other  parts  of  the  industry,  however, 
OSHA  recognizes  that  application  of 
control  technology  has  not  advanced 
to  the  stage  demonstrated  for  the  -tex¬ 
tile  industry.  To  some  extent,  the 
design  of  specific  dust  control  equip¬ 
ment  has  lagged  behind  the  growth  of 
epidemiological  and  scientific  knowl¬ 
edge  of  the  diseases  induced  by  cotton 
dust.  In  non-textile  operations  in  gen¬ 
eral,  little  attention  has  been  paid  to 
health  problems.  The  failure  to  apply 
ventilation  controls  for  health  related 
reasons  combined  with  the  general  in¬ 
applicability  of  sophisticated  ventila¬ 
tion  as  a  means  to  improved  produc¬ 
tion  leave  parts  of  this  industry  with 
scanty  experience  regarding  specific 
ventilation  controls.  In  many  in¬ 
stances,  even  general  ventilation 
equipment  has  not  been  used  and  res¬ 
pirators  have  been  regarded  as  the  pri¬ 
mary  ipeans  for  reducing  employee  ex¬ 
posure  to  cotton  dust. 

Despite  these  difficulties,  OSHA  has 
several  reasons  for  its  confidence  that 
« technology  is  well  within  the  reach  of 
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the  entire  industry.  First,  OSHA  has 
established  different  exposure  limits 
than  proposed  for  broad  sectors  of  the 
industry,  including  textile  operations 
(e.g.  weaving)  and  non-textile  seg¬ 
ments  (e.g.  cotton  seed  oil  mills).  In 
some  cases,  compliance  can  be 
achieved  without  the  need  for  addi¬ 
tional  engineering  controls;  in  others, 
industry  studies  confirmed  feasibility 
if  levels  above  200  /ig/m*  were  im¬ 
posed. 

Based  upon  its  review  of  all  the  evi¬ 
dence  in  the  record,  OSHA  concludes 
that  achievement  of  the  permissible 
exposure  limits  promulgated  under 
this  standard  is  technologically  feasi¬ 
ble  for  all  operations,  not  just  textiles. 
In  reaching  that  conclusion,  OSHA 
perceives  the  need  for  sectors  of  the 
industry  to  adapt  available  general 
dust  control  principles.  OSHA  would 
emphasize  that  compliance  with  the 
cotton  dust  standard  by  all  segments 
of  the  industry  depends  upon  the  im¬ 
plementation  of  general  principles  of 
control  and  should  not  require  “tech¬ 
nology  forcing”  to  achieve  compliance. 

OSHA,  however,  does  recognize  that 
implementation  of  the  standard  in  cer¬ 
tain  operations,  such  as  spinning, 
where  the  appplication  of  ventilation 
controls  may  involve  unusual  difficul¬ 
ties,  significant  innovation  or  indeed 
necessitate  more  than  improvement  in 
existing  technology  to  achieve  compli¬ 
ance,  may  be  difficult.  OSHA  notes, 
however,  industry’s  ability  to  seek  al¬ 
ternative  solutions  to  technological 
problems  beyond  those  inherent  in  the 
adaptation  of  general  control  tech¬ 
niques. 

This  factor  along  with  industry’s  ex¬ 
perience  with  dust  control  systems 
leads  OSHA  to  conclude  that  the  per¬ 
missible  exposure  limits  are  feasible. 
Testimony  by  the  ACTWU  maintains 
that  technological  advances  based  on 
automating  and  improving  the  manu¬ 
facturing  process  have  been  preferred 
by  employers  to  applying  ventilation 
controls  (ACTWU.  p.  35).  There  is  evi¬ 
dence  that  the  textile  industry  has 
abated  hazards  due  to  cotton  dust 
through  process  modification  or  ma¬ 
chinery  design  changes  in  many  cases 
where  it  has  alleged  environmental 
control  techniques  to  be  infeasible 
(ACTWU,  p.  28). 

As  Dr.  Parker  Reist  representing  the 
Union  stated  (79c),  production  ma¬ 
chinery  now  in  use  is  old  and  was  not 
designed  with  consideration  for  dust 
emission  control.  On  the  other  hand, 
present  dust  emission  controls,  when 
considered  with  available  modem  ma¬ 
chinery  designs,  incorporating  higher 
production  rates,  labor  savings,  and 
improved  product  quality,  will  often 
result  in  lowering  dust  levels  to  within 
the  range  of  the  permissible  exposure 
limit  herein  prescribed,  while  at  the 
same  time  offering  economic  advan¬ 
tages.  (79c).  This  is  due  in  part  to 


modem  equipment  being  designed 
with  built-in  local  exhaust  ventilation 
controls  as  part  of  the  equipment  con¬ 
figuration.  (open-end  spinning,  TR 
2724).  The  impact  of  new  technology 
in  opening  and  carding  is  amply  dem¬ 
onstrated.  New  technology  may  also 
become  a  significant  factor  in  spin¬ 
ning,  cotton  seed  delinting  and  wher¬ 
ever  new  equipment  is  explored. 
OSHA  concludes  that  much  can  be 
done  in  the  area  of  ventilation  design 
on  new  equipment  to  achieve  the  per¬ 
missible  exposure  limits. 

1.  General  Methods  of  Dust  Control. 
In  assessing  the  evidence  on  techno¬ 
logical  feasibility,  OSHA  identified 
four  general  methods  of  control  whose 
application  should  bring  the  vast  ma¬ 
jority  of  cotton  workplaces  into  com¬ 
pliance  with  the  permissible  exposure 
established  in  this  standard. 

In  the  compliance  scenarios  devel¬ 
oped  below,  a  discussion  of  the  general 
methods  of  control  and  the  applica¬ 
tion  of  the  basic  methodolgy  as  pre¬ 
sented  by  RTI,  and  other  hearing  par¬ 
ticipants  is  presented.  The  primary 
purpose  for  presenting  the  testimony 
in  this  manner  is  to  demonstrate  that 
control  of  cotton  dust  relies  primarily 
upon  general  principles  of  dust  con¬ 
trol,  and  that  where  such  principles 
have  been  applied,  specific  control 
strategies  have  evolved  which  have 
significantly  reduced  exposure  to 
cotton  dust. 

(a)  Ventilation.  The  primary  method 
suggested  by  RTI  for  reducing  expo¬ 
sure  to  cotton  dust  was  installation  of 
either  general  or  local  ventilation  sys¬ 
tems.  Both  new  automatic  equipment 
and  older  conventional  machines  re¬ 
quire  general  room  ventilation  and 
local  exhaust  ventilation  (TR  541). 
Thus,  numerous  commenters  used 
these  principles  of  environmental  con¬ 
trol  (Ex.  60,  Ex.  17),  in  projecting 
what  can  be  done  in  some  segments  of 
the  industry  to  bring  exposures  to 
within  those  levels  herein  prescribed. 
Indeed,  this  is  what  industry  has  done 
(Ex.  1,  #127,  Ex.  60,  Ex.  37,  7),  as  is 
later  discussed. 

A.  General  Testimony  in  the  record 
indicates  that  with  proper  adjustment 
the  central  air-conditioning  system 
found  in  many  cotton  processing  facili¬ 
ties  could  constitute  an  effective  dust 
control  system.  As  Dr.  David  LeSourd 
of  RTI  stated,  although  air-condition¬ 
ing  systems  were  not  designed  to  main¬ 
tain  low  dust  levels,  with  the  installa¬ 
tion  of  multi-stage  filtration  systems, 
they  can  become  part  of  the  cotton 
dust  control  strategy  (Tr.  541).  Both 
RTI  and  representatives  of  the  Pneu- 
mafil  Company  agree  that  with  two- 
stage  filtration  and  air-washing  built 
into  the  system,  dust  levels  can  be  re¬ 
duced  to  500  fig/m3  and  with  third 
stage  filtration  and  washing,  reduced 
to  200  fig/m*  (Ex.  17).  However, 
Robert  Soule  of  Clayton  Environmen¬ 


tal  consultants  pointed  out  that,  even 
when  using  supplementary  filtration 
units  within  the  air-conditioning 
system,  a  prudent  approach  to 
achievement  of  the  levels  herein  pre¬ 
scribed  would -involve  either  decreas¬ 
ing  the  amount  of  air  recirculated  to 
the  workroom  or  incorporating  a  more 
efficient  dust  collection  system.  (Ex. 
17,  p.  5).  The  recycling  of  air  is  an  in¬ 
tegral  functioning  of  any  air-condi¬ 
tioning  system  and  as  such,  part  of 
general  ventilation  system  (Ex.  1,  p. 
72).  In  fact,  a  general  principle  to  be 
applied  is  that  the  concentration  of 
dusts  within  the  work  environment 
will  equal  the  cleaned  air  dust  concen¬ 
tration  plus  the  ratio  of  the  dust  pro¬ 
duction  rate  divided  by  the  recirculat¬ 
ed  air  flow  rate.  With  good  dust  cap¬ 
ture  or  a  large  recirculating  air  flow 
rate  the  concentration  of  dust  in  the 
air  which  is  returned  to  the  workroom 
will  eventually  determine  the  concen¬ 
tration  of  dust  in  that  space  (Ex.  1,  p. 
72). 

Implementation  of  this  general  con¬ 
trol  strategy  should  be  facilitated  by 
the  fact  that  the  cotton  industry  gen¬ 
erally  uses  central  air-conditioning 
systems  as  part  of  the  ventilation 
system,  not  as  dust  control  devices  (Tr. 
541),  but  because  production  require¬ 
ments  often  demand  both  humidity 
and  air-conditioning  control  (Ex.  16). 
Air  is  recirculated  and  supplemented 
by  limited  amounts  of  make-up  air  and 
discharged  back  into  the  workplace 
(Tr.  540).  It  also  appears  that  if  cen¬ 
tral  air-conditioning  systems  are  not 
utilized  properly  for  dust  control  sev¬ 
eral  dust  problems  can  develop.  Since 
large  central  air-conditioning  systems 
tend  to  even  out  dust  concentrations 
over  the  entire  mill,  increased  levels 
may  result  from  movement  of  dust 
from  areas  of  high  levels  to  those  of 
lower  levels  or  even  by  movement  of 
dusts  to  areas  of  reduced  air  flow 
where  they  become  trapped  and  con¬ 
centrations  build-up.  One  example  of 
this  phenomenon  has  been  seen  in 
classing  areas  (National  Cotton  Coun¬ 
cil  Special  Session  on  Cotton  Dust,  p. 
31).  Further,  when  air-conditioning 
systems  by  themselves  are  used  as  dust 
control  devices,  increased  maintenance 
costs  and  impediment  of  performance 
often  result.  Reliance  on  the  air  condi¬ 
tioner  for  dust  control  means  that 
dust  must  travel  through  the  work 
area  and  into  the  breathing  zones  of 
the  workers  to  reach  the  air-condition¬ 
er  inlet  usually  located  on  one  wall  of 
the  room.  The  fact  that  dust  must  be 
carried  back  through  the  breathing 
paths  of  workers  makes  it  an  ineffi¬ 
cient  method  for  dust  reduction  or  re¬ 
moval.  When  the  filtration  stages 
mentioned  above  are  added  on  and  the 
system  is  adjusted,  these  problems 
should  be  eliminated. 

The  impact  of  various  types  of  air 
cleaning  equipment  can  be  demon- 
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strated  through  measurements  of  dust 
levels  in  the  work  environment.  Barr 
et  al.  surveyed  several  work  environ¬ 
ments  and  found  that  measurements 
ranged  from  1000  to  260  fig/m3  de¬ 
pending  upon  the  type  of  air  cleaning 
equipment  used  (Ex.  1,  p.  73).  This 
study  clearly  demonstrates  that  with 
high  efficiency  dust  collection  and  re¬ 
moval,  it  is  possible  to  achieve  dust 
levels  as  low  as  200  jig/m3  in  mills 
where  complete  recirculation  of  the  in¬ 
terior  air  is  required.  The  Barr  study 
emphasized  more  than  just  the 
achievement  of  a  particular  level,  it 
also  denoted  a  “common  sense”  ap¬ 
proach  to  reducing  dust  exposure  in 
the  workplace.  Many  times,  installing 
a  hood  over  a  piece  of  machinery 
which  is  discharging  dust  throughout 
the  workplace,  or  strategically  collect¬ 
ing  trash  being  discharged  from  oper¬ 
ating  machinery  may  be  sufficient  to 
reduce  levels  to  the  same  extent  pro¬ 
vided  by  elaborate  ventilation 
schemes.  In  fact,  numerous  com- 
menters  (Ex.  1,  Ex.  17)  maintained 
that  significant  reductions  could  be 
achieved  simply  by  implementation  of 
a  program  to  maximize  the  effective¬ 
ness  of  existing  dust  control  equip¬ 
ment. 

B.  Local  Exhaust  Ventilation  ( LEV ). 
The  capture  and  removal  of  dust  from 
the  air  at  its  point  of  generation  repre¬ 
sents  the  most  widespread  and  effi¬ 
cient  method  of  dust  control  at  the 
present  time.  It  can  be  used  in  many 
circumstances  where  it  is  not  now  used 
to  control  exposure  to  cotton  dust. 

Local  exhaust  ventilation  (LEV)  is  a 
control  technique  employing  the  fol¬ 
lowing  principles:  capture  of  the  con¬ 
taminant  as  closely  as  possible  to  the 
point  of  generation;  application  of 
adequate  air  volumes  for  capture  and 
transport  of  the  contaminant;  and  se¬ 
lection  of  efficient  filtration  devices 
for  collection  of  the  contaminant  (Ex. 
16).  Exhaust  ventilation,  as  used  for 
dust  control,  relies  on  providing  a  suf¬ 
ficiently  high  flow  of  air  past  a  parti¬ 
cle  so  that  it  abandons  its  state  of  rest 
for  one  of  motion  (Ex.  79c).  In  fact, 
both  large  materials  (lint)  and  small 
materials  (e.g.  respirable  dust)  can  be 
handled  by  local  exhaust  ventilation. 
Further,  quantities  of  air  required  for 
ventilation  would  not  be  expected  to 
depend  on  the  concentration  of  dust  in 
the  air  being  removed,  but  rather  on 
the  dynamic  properties  of  these  parti¬ 
cles  in  the  air,  (Ex.  16). 

As  the  dust  is  collected  by  the  appro¬ 
priate  capture  devices  it  is  transported 
to  the  filter  media.  As  pointed  out  by 
Soule,  some  units  which  have  coarse 
fabric  bags  which  permit  re-entry  and 
are  not  effective  against  particulates 
15  microns  or  smaller  and  therefore 
must  incorporate  a  more  efficient  dust 
collection  system  (Ex.  17,  p.  5).  Hovan 
Hocutt  of  Pneumafil  presented  testi¬ 
mony  on  behalf  of  ATMI  (Ex.  1,  p. 


127)  and  further  elaborated  on  the 
“state  of  the  art”  which  exists  for  air 
filtration  systems.  He  concluded  that 
coarse  dust  filters  need  additional  re¬ 
finement  to  obtain  optimum  filter  effi¬ 
ciency,  and  a  determination  must  be 
made  of  best  design  configuration  and 
arrangement  of  coarse  dust  filters  to 
achieve  the  most  practical  and  eco¬ 
nomical  addition  of  fine  dust  filters 
(Ex.  1,  127,  p.  10).  Like  Soule,  Hocutt 
also  recommended  that  fine  dust  fil¬ 
ters  which  are  most  practical  for  con¬ 
trol  of  particulate  sizes  of  15  microns 
or  less  must  be  utilized  and  that  the 
design  and  application  of  the  filters  to 
achieve  dust  control  objectives  may 
need  further  refinement  (Ex.  17,  Ex.  1, 
127). 

Newer  production  equipment  is 
often  designed  with  installation  of  ad¬ 
ditional  dust  collecting  devices  in  mind 
(open  end  spinning  frame),  whereas 
some  older  equipment  (traditional  ring 
spinning)  has  made  no  allowance  in 
design  for  installation  of  dust  equip¬ 
ment.  In  general,  while  it  appears  that 
there  exist  standardized  physical  char- 
acteristics  of  dust  collecting  equip¬ 
ment,  modification  or  alteration  of 
certain  equipment  may  be  necessary 
for  installation  in  some  plants. 

The  dust-laden  air  is  transported  via 
ductwork  to  a  filtration  system.  Three 
stages  of  filtration  are  currently  em¬ 
ployed:  a  primary,  a  secondary,  and  a 
tertiary  filter  system.  The  level  of  dust 
control  effected  is  generally  related  to 
the  number  of  filter  stages  through 
which  the  contaminated  air  passes. 
Both  RTI  and  Pneumafil  representa¬ 
tives  maintain  that  by  employing  ade¬ 
quate  dust  capture  devices,  sufficient 
air  volumes,  and  efficient  single-stage 
filtration,  dust  levels  in  the  range  of 
1000  ng/m*  can  generally  be  achieved; 
with  two-stage  filtration  (and  air 
washing),  levels  not  exceeding  500  fig/ 
ms  may  be  expected;  if  efficient  third 
stage  filtration  is  added  (assuming  ap¬ 
propriate  collection  devices  and  air 
volume),  workroom  dust  concentra¬ 
tions  will  generally  not  exceed  200  fig/ 
ms  for  an  eight  hour  time-weighted- 
average  (TWA).  Dr.  Affify  of  North 
Carolina  State  University  expressed 
the  belief  that  dust  levels  of  200  jig/m3 
could  be  achieved  in  the  textile  indus¬ 
try  simply  by  use  of  primary  and  sec¬ 
ondary  filtration  systems  without  re¬ 
quiring  the  tertiary  system  recom¬ 
mended  by  Pneumafil  and  RTI. 

In  view  of  the  foregoing  evidence, 
OSHA  concludes  that  application  of 
LEV  should  achieve  significant  reduc¬ 
tions  in  cotton  d'tst  concentrations. 
Use  of  LEV  has  been  demonstrated  to 
be  successful  in  past  applications  and 
should  continue  to  constitute  an  effec¬ 
tive  dust  control  strategy  when  ap¬ 
plied  to  new  processes. 

(b)  Modification  or  isolation  of  a 
process.  Isolation  consists  of  providing 
enclosures  for  equipment  or  complete 


separation  of  one  work  area  from  an¬ 
other  (Ex.  93f).  Commenters  recom¬ 
mended  more  complete  enclosure  or 
containment  of  processing  equipment 
and  transfer  conveyors  to  minimize 
dispersal  of  dust  into  the  air  as  a 
result  of  air  movement  within  the 
workroom  (Ex.  17,  p.  6).  Further,  total 
isolation  of  dusty  operations  such  as 
card  rooms  and  even  isolation  or  sepa¬ 
ration  of  filtration  systems  is  recog¬ 
nized  as  a  practical  approach  to 
achieving  compliance  with  permissible 
exposure  limits  herein  prescribed  and, 
indeed,  this  approach  has  been  adopt¬ 
ed  in  industrial  settings  (Ex.  1,  #127). 

Modification  of  production  equip¬ 
ment  consists  of  designing  automatic 
opening  systems  and  automated  feed- 
systems,  the  utilization  of  high-speed 
cards  (Ex.  78,  Ex.  16),  or  the  addition 
of  oil  to  the  cotton  before  processing 
(Tr.  542).  In  fact,  current  industrial 
practices  are  employing  this  prrinciple 
more  and  more  as  evidenced  by  exam¬ 
ples  given  in  the  RTI  report  (Ex.  16, 
A-9).  Some  operations  have  already 
been  converted  from  manual  to  me¬ 
chanical  handling  of  cotton.  For  in¬ 
stance,  in  the  opening/cleaning  oper¬ 
ations,  automatic  Karousel-type  open¬ 
ers  are  used  and  transfer  is  automati¬ 
cally  accomplished  (Ex.  16,  A-9).  Cot¬ 
tonseed  processors  estimate  that  a 
single  cottonseed  mill  handles  ap¬ 
proximately  8,000  lbs.  of  dust  per  day 
by  pneumatic  and  mechanical  convey¬ 
ing  equipment  (Ex.  93f,  p.  6).  In  all 
these  cases  where  automation  has 
been  utilized  reduced  dust  levels  have 
resulted. 

OSHA  notes  that  in  many  instances, 
isolation  and  modification  of  produc¬ 
tion  equipment  have  been  used  in  com¬ 
bination  in  an  attempt  to  reduce  dust 
exposures  in  the  workplace.  The  use  of 
two  control  techniques  is  not  only  rea¬ 
sonable  but,  in  fact,  total  compliance 
often  involves  utilization  of  multiple 
control  strategies. 

(c)  Work  practices.  Generally,  it  is 
accepted  as  “good  industrial  hygiene 
practice”  to  provide  adequate  mainte¬ 
nance  for  control  and  ventilation 
equipment.  Testimony  presented 
during  the  hearings  indicated  that  sig¬ 
nificant  reductions  of  cotton  dust 
levels  in  the  cotton  industry  could  be 
achieved  by  simply  maximizing  the  ef¬ 
fectiveness  of  the  existing  control  de¬ 
vices  (Ex.  17,  p.  4).  Maintenance  of 
local  exhaust  hoods,  ductwork,  dust 
collection  equipment,  and  fans  in  opti¬ 
mum  condition;  programs  of  total 
system  maintenance  and  good  work 
practices  must  be  utilized,  or  the  most 
highly  sophisticated  engineering  con¬ 
trol  systems  will  not  be  effective  in  re¬ 
ducing  dust  levels  (Ex.  17,  p.  6).  OSHA 
realizes  that  even  after  exposures  have 
been  reduced  below  the  permissible 
exposure  limits,  good  work  practices 
must  be  continued  if  such  limits  are  to 
be  maintained. 
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(d)  Substitution  is  the  practice  of 
using  a  substance  of  less  toxicity  in 
place  of  one  of  greater  toxicity.  In  the 
case  of  cotton  dust  control,  this  refers 
to  using  synthetic  fibers  as  a  substi¬ 
tute  for  cotton.  There  are  constraints 
which  may  make  utilization  of  substi¬ 
tution  as  a  control  measure  infeasible, 
such  as  product  design  and  consumer 
acceptability  (Ex.  16,  p.  27).  Where 
blends  of  synthetic  and  cotton  fibers 
have  been  used,  lower  byssinosis-pro- 
ducing  dust  levels  have  resulted  (Ex.  1, 
Merchant). 

In  the  foregoing  discussion,  OSHA 
has  reviewed  the  general  control  prin¬ 
ciples  entered  into  the  record  in  sup¬ 
port  of  the  technological  feasibility  of 
the  cotton  dust  standard.  OSHA  be¬ 
lieves  that  application  of  these  princi¬ 
ples  will  bring  the  cotton  industry  into 
compliance  with  the  environmental 
levels  required  by  the  standard.  The 
general  discussion  also  included  exam¬ 
ples  of  the  successful  implementation 
of  these  general  principles  to  reduce 
concentrations  of  cotton  dust. 

In  the  following  sections,  examples 
of  specific  control  technology  are  pre¬ 
sented  from  the  record  for  each  dis¬ 
tinct  operation  in  the  industry.  It  is 
clear  from  the  evidence  that  the  evolu¬ 
tion  of  specific  technology  has  result¬ 
ed  in  major  reductions  in  cotton  dust 
levels  in  a  wide  range  of  processes. 
OSHA  believes  that  employment  of 
the  technology  listed  in  the  following 
sections  and  continued  experience  in 
applying  general  principles  to  specific 
problems  will  bring  most  of  the  indus¬ 
try  within  reach  of  compliance  with 
the  standard. 

TEXTILES  (EXCEPT  WEAVING) 

The  general  principles  of  ventilation 
control  have  been  utilized  to  a  greater 
extent  and  over  a  longer  period  of 
time  in  the  textile  industry  than  in 
any  other  sector  of  the  cotton  indus¬ 
try. 

OSHA  recognizes  that  with  the  gen¬ 
eral  knowledge  possessed  by  the  indus¬ 
try,  in  most  cases  only  refinement  is 
necessary  to  adapt  dust  control  sys¬ 
tems  to  the  capture  of  respirable  par¬ 
ticulates  instead  of  lint  and  large 
waste  materials. 

Cotton  lint  arrives  at  the  textile  mill 
in  hydraulically  compressed  packaged 
bales.  At  the  mill  the  bale  covering  is 
removed  and  the  contents  are  passed 
through  the  opening  machinery  which 
exposes  it  to  successive  processes  of  in¬ 
tense  decompression,  beating,  clean¬ 
ing,  and  mixing.  During  these  oper¬ 
ations,  dirt  and  other  heavy  impurities 
are  removed  by  gravity  or  by  centrifu¬ 
gal  force  through  grids  or  screens. 
Cotton  from  the  opening  equipment  is 
usually  conveyed  pneumatically  to  the 
picker  room  where  it  is  fed  evenly  to 
the  pickers  which  further  open  and 
clean  the  cotton  and  deliver  either  a 
picker  lap,  a  flat  thick  batt  of  random¬ 


ly  oriented  fibers,  or  pneumatically 
conveyed  loose  cotton  lint  to  the  card¬ 
ing  machinery.  Carding  machines 
comb  the  fiber  so  that  it  lies  straight 
and  parallel  and  some  cleaning  is  also 
effected.  Large  quantities  of  dust  can 
be  produced  by  this  process  and  the 
card  room  has  traditionally  been  one 
of  the  dustiest  workrooms  in  a  mill. 
The  main  processes  in  a  spinning  mill 
after  carding  are:  drawing  to  obtain 
thorough  fiber  mixing  and  weight  uni¬ 
formity,  roving  to  draw  the  sliver 
down  to  one  fourth  to  one-eighth  its 
original  size  and  slightly  twist  it,  and 
spinning  to  give  considerable  fine 
draft  to  the  soft  roving  and  twist  it 
into  yarn.  Processes  subsequent  to 
spinning  are  only  amalgamation  of 
yarn  units  or  changes  in  the  form  of 
the  package  and  result  in  the  produc¬ 
tion  of  a  yarn  in  a  form  suitable  for 
dispatch  to  the  fabric  manufacturing 
mill. 

With  this  overview,  the  testimony 
compiled  on  existing  technology  per¬ 
taining  to  each  operation  becomes 
more  relevant.  Clearly,  it  appears  that 
the  effect  each  operation  has  on  pre¬ 
ceding  or  following  operations  greatly 
influences  the  total  dust  levels  in  the 
general  workplace. 

OPENING  AND  CLEANING 

The  purpose  of  this  process  is  to 
open,  separate,  and  remove  trash  from 
the  cotton  fiber.  Common  sources  of 
cotton  dust  exposure  are  manual  feed¬ 
ing  of  blending  feeders,  the  blending 
hoppers,  exposed  feed  tables  or  con¬ 
veyors,  pressure  points  in  openers,  and 
the  condenser  (Ex.  16,  A-6:  Ex.  1  #127, 
p.  11).  Although  the  machines  are  usu¬ 
ally  fairly  well  enclosed  and  are 
equipped  with  a  type  of  exhaust 
system  effective  in  removing  larger  di¬ 
ameter  particles,  respirable  dust  levels 
are  still  high  (Ex.  16,  A-6).  ACTWU  il¬ 
lustrated,  in  some  recent  surveys 
which  they  compiled,  that,  the  mod¬ 
ernized  plants  e.g.,  Flint  Plant,  have 
automated  opening  and  switched  to 
chute-fed  cards  with  effective  built  in 
ventilation,  and  now  have  reduced 
dust  levels  significantly  to  ranges  of 
100  and  210  /ig/m3,  with  only  2  of  the 
operating  areas  recording  more  than 
200  fig/m*  levels.  Union  representa¬ 
tives  also  discussed  additional  systems 
instrumental  in  significantly  reducing 
dust  levels  in  this  process,  such  as  sys¬ 
tems  to  eliminate  feeding  of  stock  into 
hoppers  by  hand,  automatic  bale 
plucking  systems  and  improved  clean¬ 
ing  equipment  (ACTWU,  p.  21). 

In  the  feasibility  study  done  for 
NIOSH  by  Pneumafil,  evidence  was 
presented  indicating  the  feasibility  of 
achieving  a  permissible  esposure  limit 
of  200  jj.g/m3  in  operations  from  open¬ 
ing  through  roving.  In  fact,  in  one 
plant  surveyed  in  1972  by  Hocutt,  suc¬ 
tion  hoods  had  been  installed  with 
direct  connections  to  specific  ma¬ 


chines,  condensers  had  been  installed 
in  transport  lines  from  blenders  to 
cleaning  equipment,  condensers  had 
been  installed  in  transport  lines  from 
cleaning  equipment  to  cards  (Ex.  1, 
#127,  p.  20)  and  hoods  were  installed 
over  feed  tables  and  blending  hopper 
lines.  The  efficiency  of  the  system  was 
tested  and  vertical  elutrietor  samples 
found  a  median  dust  level  of  360  ^g/ 
m3.  However,  as  Hocutt  pointed  out, 
the  primary  purpose  of  this  system 
was  to  control  lint  and  visible  dust 
(Ex.  1,  #127,  p.  21).  Upgrading  the  ven¬ 
tilation  system  is  expected  to  bring 
levels  into  compliance  with  the  re¬ 
quired  200  fig/mJ  permissible  exposure 
limit  (Ex.  17,  Ex.  37,  Ex.  60,  Ex.  85). 

Picking.  The  main  purpose  of  pick¬ 
ing  is  to  continue  with  opening  the 
fiber,  and  removing  trash  and  short 
fibers,  for  the  purpose  of  mixing  the 
process  cotton  and  forming  a  uniform 
lap  (Ex.  16,  A-9).  Dust  generation  re¬ 
sults  from  internal  mechanical  action, 
inadequate  filtration  devices  located 
on  the  pressure  side  of  the  condensor 
fan,  manual  doffing  and  handling  of 
the  picker  lap  (Ex.  16,  A-9). 

Hocutt,  in  a  survey,  examined  the 
dust  handling  capacity  of  a  picking  op¬ 
eration  where  the  entire  lint  and  dust 
capture  system  was  ducted  to  a  single 
filtration  system.  The  results  of  this 
1973  installation  were  dust  levels 
which  dropped  from  a  median  of  1006 
to  300  /xg/m3.  Once  again,  this  system 
was  designed  to  control  visible  lint  and 
dust  only  (Ex.  1,  #127,  p.  23),  so  that 
further  reductions  can  be  anticipated 
when  the  system  is  adapted  for  remov¬ 
al  of  respirable  particulates. 

Union  personnel  suggest  that  very 
few  improvements  will  be  made  on 
pickers  and  in  fact  existing  pickers  will 
only  be  maintained  until  they  can  be 
replaced  with  automatic  opening  and 
chute-fed  cards.  This  replacement 
would  eliminate  the  picking  operation 
(ACTWU,  Appendix  G). 

Carding.  Studies  indicate  that  the 
cotton  card  may  be  the  greatest  source 
of  dust  production  in  the  cotton  tex¬ 
tile  mill.  Several  commenters  recom- 
meded  certain  control  techniques  for 
reducing  the  emissions  in  this  area  of 
operation.  For  example,  most  of  the 
undercard  waste  can  be  collected  by 
the  dust  control  system  simply  by 
adding  a  plenum  to  the  system.  In  ad¬ 
dition,  on  high  speed  plates,  undercard 
suction  is  necessary  to  prevent  exces¬ 
sive  blow  out  of  fine  dust. 

Union  personnel  pointed  out  that  re¬ 
placement  of  conventional  cards  with 
high  speed  cards  tends  to  reduce  dust 
levels  (Appendix  K,  ACTWU).  Fur¬ 
ther,  the  chute-fed  system  for  carding 
keeps  dust  and  lint  confined  within 
the  chutes,  therefore  maintaining  a 
much  cleaner  environment  (ACTWU, 
Appendix  G).  Of  the  20,000  high  speed 
cards  operating,  5,000  or  25%  are 
chute-fed.  (ACTWU,  p.  21).  Chute-fed 
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high-speed  cards  have  reduced  dust 
levels  from  300  fig/m*  to  70  fig/m*  in 
card  rooms  (this  represents  a  200-500 
fig/m  *  TWA)  processing  low  grade 
cotton  (low  grade  cotton  generates 
more  trash)  (p.  32  ACTWU).  Neefus 
noted  reductions  from  440  to  190  fig/ 
m3  and  Imbus  measured  levels  of  2000- 
725  (range  of  200-500  fig/m*  TWA) 
after  installation  of  chute-fed  cards  in 
the  carding  area  (Ex.  37,  7).  It  should, 
however,  be  emphasized  that  chute 
feeding  was  not  designed  to  reduce 
dust  levels  but  instead  to  increase  pro¬ 
ductivity. 

Alternatives  other  than  card  replace¬ 
ment  have  been  used  successfully  to 
reduce  dust  levels.  Hocutt  reported  on 
one  alternative  approach.  The  plant 
had  installed  a  lint  and  dust  capture 
system  consisting  of  suction  tubing  at 
both  ends  of  the  plenum  for  maximum 
air  quality,  an  undercard  suction 
plenum  which  collected  the  trash  and 
fly  falling  out  beneath  the  lickering 
device  (Ex.  1,  #127,  p.  36)  and  finally  a 
suction  nozzle  at  the  trumpet  on  the 
coiler  completed  the  capture  system. 

Vertical  elutriated  dust  samples 
taken  at  three  strategic  locations  were 
750  fig/m3,  300  fig/m3,  and  430  fig/m3. 
The  undercard  system  had  contribut¬ 
ed  82%  to  the  air  quality  per  card  and 
100%  to  the  dust  control  system,  total¬ 
ly. 

Hocutt  maintained  that  dust  levels 
could  be  reduced  even  to  lesser  levels 
by  the  addition  of  more  filtration  con¬ 
sisting  of  adding  a  two-stage  rotary 
drum  filter  between  the  secondary 
preseparator  and  the  air-conditioning 
system. 

It  was  generally  agreed  that  a  200 
fig/m3  level  could  be  obtained  with  in¬ 
stallation  of  ventilation  equipment  de¬ 
signed  to  efficiently  collect  respirable 
particulates  (Ex.  60,  Ex.  37,  Ex.  69,  Ex. 
17.  Ex.  114). 

Drawing.  Slivers  from  the  cards  pass 
through  drawing  frames  where  several 
slivers  are  pulled  together  between 
rollers.  The  purpose  is  to  straighten 
the  fibers  and  reduce  the  size  of  the 
strand  which  they  compose.  Draw 
frames  are  enclosed  and  controlled  by 
a  type  of  dust  control  system.  Draw 
frames  are  not  believed  to  contribute 
seriously  to  dust  loads  in  the  room. 
Further,  the  desired  level  of  control 
may  be  affected  relatively  easily  by 
capturing  and  filtering  the  output 
from  the  internal  dust  control  system. 

Hocutt  testified  during  the  hearings 
(Ex.  60,  p.  7)  that  the  technology  to 
reduce  respirable  dust  levels  is  rele¬ 
vant  and  when  applied  should  achieve 
a  200  fig/m3  permissible  exposures 
limit.  His  conclusion  was  based  on  a 
long-time  familiarity  with  these  ma¬ 
chines.  Further,  NIOSH  reports  a  180 
fig/m3  dust  level  for  a  drawing  oper¬ 
ation  in  one  plant  which  lacked  any 
control  equipment  other  than  that 
provided  by  general  room  ventilation 
(Ex.  37,  7). 


Combing.  The  primary  purpose  of 
this  operation  is  to  remove  short 
fibers,  neps,  and  waste  particles  in 
order  to  make  the  fibers  parallel, 
make  the  fiber  strands  uniform,  and 
blend  the  fibers.  Most  dust  and  fly 
generated  come  from  the  aspirator  fan 
which  discharges  directly  into  the 
room  environment  at  each  comber.  A 
small  quantity  of  dust  can  be  expected 
to  be  generated  at  the  coiler  and  the 
draw  box.  Since  combing  is  done  only 
on  long  staple,  high  grade  cottons 
which  are  relatively  dust  free,  comb¬ 
ing  is  unlikely  to  be  a  significant 
source  of  air  contamination  (Ex.  16). 

While  it  appears  that  combing  oper¬ 
ations,  for  the  most  part,  will  not  re¬ 
quire  significant  ventilation  improve¬ 
ments,  Hocutt  expressed  his  view  that 
in  some  cases  installation  of  ventila¬ 
tion  equipment  may  be  necessary  to 
reduce  exposure  limits  to  200  fig/m*. 
OSHA  realizes  that  some  plants  may 
experience  difficulty  in  installing  ven¬ 
tilation  equipment,  however,  as  more 
experience  is  gained  in  controlling 
these  difficult  areas,  implementation 
will  become  easier. 

Roving.  The  sliver  from  the  draw 
frame  may  also  proceed  to  the  roving 
frame  which  reduces  the  size  of  the 
sliver  by  roller  drawing,  imparts  a 
slight  twist,  and  winds  the  product  on 
bobbins  for  spinning.  Exposure  mea¬ 
surements  taken  in  these  areas  indi¬ 
cate  that  levels  are  low,  and  in  fact 
generally  are  below  the  permissible  ex¬ 
posure  limits.  In  fact,  vendors  of  venti¬ 
lation  systems  did  not  suggest  that 
any  control  was  necessary  when  quer¬ 
ied  (Ex.  16). 

Hocutt  did  suggest  that  in  some  in¬ 
stances  roving  may  need  additional 
controls  to  achieve  the  200  fig/m3  per¬ 
missible  exposure  level.  For  example, 
in  roving  areas  of  some  mills  produc¬ 
ing  medium  to  fine  counts,  the  dis¬ 
charge  from  the  collector  unit  on  each 
roving  frame  and  conventional  filters 
might  have  to  be  collected  (Ex..  60,  p. 
9);  whereas  in  coarse  count  mills  using 
relatively  low  grade  stock,  a  rectangu¬ 
lar  plenum  must  be  mounted  inside  or 
behind  the  Samson  with  suction  slots 
on  the  flyer  side. 

OSHA  realizes  that  isolated  cases 
such  as  those  discussed  by  Hocutt  will 
be  a  recurring  problem  and  that  some 
added  efforts  may  always  be  necessary 
to  achieve  compliance  with  the  pre¬ 
scribed  standard  in  some  operations. 

ACTWU  (p.  21)  emphasized  that 
with  the  advent  of  the  open-end  spin¬ 
ning  system,  a  question  mark  can  be 
placed  on  the  future  of  the  roving 
frame.  In  fact,  ACTWU  expects  no 
substantial  developments  in  dust  con¬ 
trol  technology  in  this  area.  However, 
OSHA  requires  that  where  develop¬ 
ments  in  the  technology  are  necessary 
they  be  made.  The  anticipation  that 
new  technology  will  ultimately  replace 
existing  technology  can  not  be  used  as 


a  substitute  for  applying  available  con¬ 
trol  remedies  to  existing  operations. 

Spinning.  There  are  basically  two 
types  of  spinning  processes,  traditional 
ring  and  open-end,  with  traditional 
ring  spinning  frames  comprising  95% 
of  total  spinning  production  equip¬ 
ment  (Ex.  16).  The  combination  of  re¬ 
duction  in  yarn  diameter  and  high  air 
speeds  across  the  yarn  create  the  op¬ 
portunity  for  release  of  a  portion  of 
fine  trash  remaining  at  the  spinning 
operations. 

To  eliminate  waste,  all  spinning 
frames  are  equipped  with  “loose  ends” 
collection  systems  for  cotton  yam  that 
breaks  in  processing.  This  collection 
system  alone  is  sufficient  to  prevent 
airborne  dust  concentrations  from  ex¬ 
ceeding  1000  ng/m*.  In  order  to  reduce 
levels  even  lower,  the  exhaust  from 
the  ends  collection  system  which  is 
normally  recirculated  back  into  the 
room,  must  be  captured  by  an  external 
dust  collection  device  (RTI,  Ex.  16). 

Hocutt  maintained  that  it  would  not 
be  feasible  to  reduce  dust  levels  in  all 
spinning  operations  to  levels  lower 
than  500  fig/m*.  His  position  was  based 
on  the  difficulty  in  working  with  some 
equipment,  and  the  configuration  or 
the  lack  of  space  needed  to  install  ven¬ 
tilation  equipment.  OSHA  is  aware 
that  confounding  factors  exist  in  some 
mills  which  make  installation  of  venti¬ 
lation  equipment  difficult.  However, 
when  more  attention  has  been  given  to 
general  principles  of  ventilation  con¬ 
trol,  this  has  in  many  instances  suf¬ 
ficed  to  reduce  levels  to  within  those 
herein  prescribed.  Further,  when  the 
entire  process  is  viewed  rather  than 
each  operation  independently,  it  be¬ 
comes  clear  that  reduction  in  dust 
levels  in  beginning  operations  may 
affect  the  levels  in  final  operations. 
Further,  in  some  instances  isolation  of 
spinning  from  dustier  operations  could 
be  utilized  along  with  additional  gen¬ 
eral  ventilation  improvements  to  bring 
levels  to  within  those  herein  pre¬ 
scribed.  In  the  .  past,  application  of 
principles  described  above  have  been 
used  successfully  to  reduce  dust  levels 
in  the  workplace,  and  it  is  reasonable 
to  anticipate  that  this  is  what  will  be 
done  now. 

Open-end  Spinning/Traditional 
Ring  Spinning.  Open-end  spinning  dif¬ 
fers  from  traditional  ring  spuming  in 
that  it  is  enclosed  and  under  negative 
pressure.  Neefus  reports  a  reduction  in 
dust  levels  from  780  to  170  fig/m*  in 
one  plant  (Ex.  37,  7)  which  converted 
to  open  end  spinning.  Industry  reports 
level  reductions  ranging  from  690  to 
210  fig/m*  when  open  end  spinning  re¬ 
placed  ring-spinning.  Further,  if  oper¬ 
ations  would  switch  from  ring  spin¬ 
ning  to  open  end  spinning  the  cost  is 
reduced  (Tr.  2593).  However,  open  end 
spinning  (Tr.  2724)  still  requires  local 
exhaust  ventilation  over  frame  filters 
to  achieve  compliance  with  200  fig/m* 
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permissible  exposure  limit.  Basically, 
open  end  spinning  is  more  adaptable 
to  the  installation  of  local  exhaust 
ventilation  than  is  traditional  ring 
spinning  and  because  of  this  provides 
reduced  dust  levels  in  the  work  envi¬ 
ronment. 

ACTWU  (p.  19)  discussed  the  advent 
of  the  open  or  rotor  spinning  frames 
and  the  impact  it  is  having  on  ring 
spinning.  These  new  frames  eliminate 
the  need  for  roving  and  winding.  Spin¬ 
ning  is  performed  in  enclosed  rotors 
with  build-in  suction  to  minimize  dust 
emission.  However,  this  process  has 
not  been  found  suitable  for  all  types 
of  cotton  yarns  at  present.  Based  on 
past  experience  open  end  spinning 
may  not  be  adaptable  for  use  with 
yarn  counts  beyond  twenty  (not  for 
fine  counts  just  for  coarser  counts). 
However,  where  adaptable,  open  end 
spinning  has  several  important  advan¬ 
tages  over  ring  spinning,  in  addition  to 
the  reduction  of  cotton  dust.  One  ad¬ 
vantage  of  using  open  end  spinning  is 
that  cotton  of  a  far  lower  grade  can  be 
processed  than  with  ring  spinning.  In 
addition,  the  open  end  spinning  frame 
in  combination  with  the  chute  fed 
card  would  replace  eight  conventional 
processes  with  two,  so  there  appears  to 
be  an  economic  advantage  in  contin¬ 
ued  perfection  of  the  open  end  spin¬ 
ning  frame.  Union  witnesses  also 
pointed  out  that  there  are  168.792 
spindles  of  open  end  spinning  in  place 
currently.  Further,  ACTWU  also  pro¬ 
jected  that  a  long  staple  open  end 
spinning  frame  will  be  developed  with 
major  influence  in  replacing  the  ring 
spinning  frame. 

OSHA  realizes  the  uncertainty,  in¬ 
volved  in  awaiting  the  development  of 
a  long  staple  open  end  spinning  frame, 
and  it  is  for  this  reason  that  OSHA 
concludes  that  control  strategies  must 
be  implemented  which  rely  upon  what 
can  be  done  with  existing  equipment. 
OSHA  encourages  technology  innova¬ 
tion  as  a  future  strategy  for  eliminat¬ 
ing  dust.  However,  for  the  present  gen¬ 
eral  principles  of  ventilation  control 
coupled  with  proven  and  applied  con¬ 
trol  strategies  must  be  relied  upon  and 
will,  in  OSHA’s  judgment,  be  sucessful 
in  bringing  dust  levels  to  within  those 
herein  prescribed. 

OSHA  considered  the  arguments 
presented  by  both  industry  and  union 
representatives  in  ascertaining  which 
permissible  exposure  limits  are  feasi¬ 
ble  for  the  spinning  operation.  It  is 
OSHA’s  belief  that  spinning  will  re¬ 
quire  some  effort  to  comply  with  the 
200  pg/m3  level  set  for  the  textile  in¬ 
dustry.  When  each  operation  in  the 
textile  process  is  examined  with 
regard  to  its  relationship  to  subse¬ 
quent  operations,  it  is  clear  that  re¬ 
ducing  dust  levels  in  operations  from 
opening  to  roving  would  aid  in  the  re¬ 
duction  of  dust  levels  in  areas  of  final 
processing  such  as  spinning.  Further, 
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general  practicies  such  as  ventilation 
installation,  process  isolation,  and 
equipment  modification  are  recom¬ 
mended  as  strategies  for  controlling 
dust  levels  to  the  limits  required. 
These  strategies  have  proven  success¬ 
ful  in  many  instances.  However,  little 
work  has  been  done  as  yet  to  adapt 
these  principles  to  dust  control  in 
spinning,  particularly  with  a  goal  of 
reducing  respirable  particulates.  With¬ 
out  underestimating  the  difficulties  in 
achieving  the  limit  required,  OSHA 
believes  that  a  major  effort  to  solve 
the  dust  control  problem  in  spinning 
using  the  strategies  enumerated  and 
relying  on  experience  gained  in  other 
textile  operations  will  produce  success¬ 
ful  results.  OSHA  notes  that,  with  the 
application  of  a  higher  permissible  ex¬ 
posure  level  in  weaving,  the  industry 
can  focus  more  resources  on  spinning 
operations. 

Therefore,  OSHA  concludes,  based 
on  knowledge  of  sound  environmental 
control  provisions,  that  with  the  utili¬ 
zation  of  these  techniques  in  addition 
to  specific  controls  which  have  been 
implemented  in  the  past,  permissible 
exposure  limits  can  be  reduced  to 
within  those  limits  herein  prescribed. 

Winding,  Spooling,  Twisting,  and 
Warping.  These  are  processes  by 
which  yam  is  either  transferred  from 
one  package  to  another,  defects  are  re¬ 
moved,  twisted  or  wound  into  a  ball 
for  later  processing.  Levels  in  all  these 
operations  are  currently  very  low  and 
are  not  expected  to  present  a  compli¬ 
ance  problem  (Ex.  16,  A-40;  Ex.  38, 
NIOSH,  Ex.  16).  OSHA  realizes  that 
inherent  operational  difficulties  found 
in  some  operations  may  require  in¬ 
creased  effort  to  reduce  dust  levels  to 
200  pg/m3:  however,  OSHA  agrees 
with  RTI’s  assessments  and  concludes 
that  the  vast  majority  of  workplaces 
will  be  able  to  comply  with  little  diffi¬ 
culty. 

Weaving  and  Slashing.  Weaving  is 
the  process  of  interlacing  two  sets  of 
yarn,  one  running  lengthwise  on  a 
loom,  the  other  crosswise,  by  means  of 
a  shuttle.  This  results  in  a  woven 
fabric,  ready  for  finishing  processes 
such  as  dyeing. 

The  permissible  exposure  limit  for 
weaving  and  slashing  was  set  at  750 
pg/m3.  OSHA’s  decision  was  based 
solely  on  epidemiological  evidence  in¬ 
dicating  a  lower  prevalence  of  byssino- 
sis  among  workers  involved  in  this  op¬ 
eration  than  in  yarn  preparation.  Evi¬ 
dence  clearly  demonstrated  that  the 
airborne  materials  released  during  this 
process  are  not  totally  cotton  dust  but 
consist,  in  part,  of  starch  materials. 
OSHA  concludes,  based  on  the  evi¬ 
dence  in  the  record,  that  the  750  pg/ 
m3  level  for  weaving  and  slashing  is 
both  economically  and  technologically 
feasible.  In  fact,  industry’s  expert  wit¬ 
ness  estimates  that  existing  levels  in 
72%  of  the  weaving  operations  are  al- 


27367 

ready  in  compliance  with  a  750  pg/m3 
permissible  exposure  limit  (Tr.  2419). 

Some  industry  spokespersons  indi¬ 
cated  that  weaving  operations  peculiar 
to  their  own  mills  may  not  be  able  to 
comply  with  a  750  pg/m3.  They  main¬ 
tain  that  controlling  exposures  in 
some  weave  rooms  to  less  than  1000 
pg/m3  would  be  difficult  (Tr.  2532). 
OSHA  is  aware  that  particular  plants 
or  equipment  configurations  may 
make  compliance  in  some  weaving  op¬ 
erations  more  difficult.  However, 
based  on  the  experience  acquired,  it  is 
believed  that  the  application  of  gener¬ 
al  principles  of  ventilation  control  can 
be  used  to  reduce  exposure  limits  in 
these  situations.  In  fact,  this  is  what 
has  been  done  in  the  past  (Tr.  2552, 
Ex.  37,  7,  Tr.  2419). 

Numerous  hearing  participants  pre¬ 
sented  evidence  on  specific  methods 
which  have  been  used  to  achieve  re¬ 
duced  dust  levels  in  weaving  oper¬ 
ations.  One  method  recommended  in¬ 
creasing  the  air  flow  under  the  looms 
which  normally  are  exhausting  air 
away  for  purposes  of  moisture  control 
(Tr.  2725).  Where  air  flow  has  been  in¬ 
creased  to  20,000  cfm  per  loom,  read¬ 
ings  of  dust  levels  in  the  work  place 
were  750  pg/m3  (Tr.  2552).  Finally,  ex¬ 
posure  readings  taken  by  NIOSH  rep¬ 
resentatives  recorded  exposure  limits 
as  low  as  370  pg/m3  in  weave  rooms 
where  only  room  ventilation  was  being 
used  (Ex.  37,  7). 

RTI  suggested  three  basic  ap¬ 
proaches  to  compliance.  First,  isolat¬ 
ing  weave  rooms  from  dusty  processes; 
secondly,  using  separate  room  ventala- 
tion  equipment,  so  that  dust  is  not  in¬ 
troduced  through  recirculation,  and 
thirdly,  installing  local  exhaust  venti¬ 
lation. 

Evidence  was  presented  which  clear¬ 
ly  demonstrates  the  feasibility  of  com¬ 
pliance  with  a  750  pg/m3  level  in  slash¬ 
ing/weaving  operations.  Several  com- 
menters  presented  evidence  on  expo¬ 
sure  measurements  taken  at  various 
weaving  operations  demonstrating  cur¬ 
rent  exposure  levels  considerably  less 
than  the  750  pg/m3  permissible  expo¬ 
sure  limit  (Tr.  2552:  Tr.  2583;  Ex.  37- 
7).  Further,  reduction  of  dust  levels  in 
other  areas  of  the  textile  plant  will 
often  aid  compliance  in  areas  where 
specific  engineering  controls  may  not 
be  as  readily  applicable. 

Non-textiles.  As  discussed  in  detail 
above,  the  permissible  exposure  limit 
for  non-textile  operations  is  500  pg/ 
m3.  Based  on  a  thorough  evaluation  of 
the  record,  this  level  is  considered 
both  technologically  and  economically 
feasible  for  the  non-textile  operations. 
It  should  be  emphasized  that  the  non¬ 
textile  sector  does  not  have  a  history 
of  using  dust  control  equipment  com¬ 
parable  to  the  textile  industry.  In 
many  instances,  even  general  ventila¬ 
tion  equipment  has  not  been  used,  and 
in  fact  primary  reliance  has  been 
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placed  on  respirators  for  reducing  em¬ 
ployee  exposure  to  cotton  dust.  In  ad¬ 
dition  to  the  lack  of  experience  with 
dust  control  techniques,  compliance  in 
the  non-textile  industries  is  complicat¬ 
ed  by  a  lack  of  uniformity  in  oper¬ 
ations.  However,  where  some  applica¬ 
tion  of  the  general  methods  of  engi¬ 
neering  control  have  been  employed, 
achievement  of  a  500  pg/m 3  permissi¬ 
ble  exposure  limit  has  become  feasible. 
OSHA  is  of  the  view  on  the  basis  of 
the  evidence  and  examples  discussed 
more  fully  below,  that  further  applica¬ 
tion  of  these  general  engineering  con¬ 
trol  principles  to  the  various  non-tex¬ 
tile  operations  will  successfully  reduce 
exposure  to  the  500  *ig/m3  permissable 
limit.  The  application  of  these  princi¬ 
ples  is  discussed  below. 

V/arehousing.  Exposure  data  collect¬ 
ed  in  five  warehouses  indicate  that 
many  warehousing  operations  are  al¬ 
ready  in  compliance  with  a  500  /ig/m* 
permissible  exposure  limit.  Specifical¬ 
ly,  exposure  measurements  taken  in 
the  receiving  and  sampling  areas 
ranged  from  140-410  ng/m3  (97  f,  p. 
14).  Industry  representatives  estimate 
that  depending  upon  the  geographic 
conditions,  dust  levels  in  these  areas 
will  generally  be  200  jig/m3.  Storage 
area  samples  taken  were  approximate¬ 
ly  235  fxg/m3  and  industry  spokesper¬ 
son  estimate  that  compliance  would  be 
facilitated  simply  by  house  cleaning. 
Further,  levels  as  low  as  30  and  40  pg/ 
m3  were  found  in  dead  storage.  In  the 
dinky  press  area  levels  ranging  from 
160-410  fig/m3  were  recorded;  ware¬ 
housing  representatives  estimate  that 
exposure  levels  in  this  area  will  not 
exceed  500  pg/m3.  Finally,  in  the  loose 
room  average  levels  of  300-580  pg/m3 
were  measured.  Industry  spokesper¬ 
sons  commented  that  this  area  repre¬ 
sented  the  highest  exposure  patterns 
and  that  compliance  would  require 
some  installation  of  ventilation  im¬ 
provements.  Warehousing  spokesper¬ 
sons  estimate  that  housekeeping  alone 
would  maintain  dust  levels  to  within 
the  200  pg/m3  standard  contained  in 
the  proposal  (97  f). 

The  compress  is  a  major  exposure 
point  in  those  warehouses  which  com¬ 
press  cotton  bales.  (Ex.  95)  Approxi¬ 
mately  half  of  all  warehouses  perform 
compressing,  which  represents  mostly 
those  facilities  with  the  greatest  stor¬ 
age  capacity  (Ex.  95  b,c).  While  the 
limited  testimony  on  compressing  indi¬ 
cates  that  engineering  controls  for  the 
massive  compress  would  be  difficult 
because  of  the  rapid  displacement  of 
air  caused  by  the  compression  of  the 
bale  no  data  representative  of  dust 
levels  at  the  compress  in  excess  of  500 
pg/m3  were  offered  by  industry.  Fur¬ 
thermore,  engineering  testimony  pre¬ 
sented  by  warehousing  representatives 
generally  supported  feasibilty  of  the 
500  pg/m3  limit. 

Classing  Offices.  Classing  offices 
have  reported  dust  levels  as  high  as 


2400  ng/m3  in  some  southern  regional 
offices.  These  levels  were  found  in  of¬ 
fices  where  no  ventilation  controls  had 
been  provided.  As  a  result  of  this  in¬ 
formation  on  exposure  limits,  some 
classing  offices  began  to  install  minor 
ventilation  systems.  Systems  of  fans 
and  filters  designed  to  capture  dust  at 
the  table  top  level,  filter  the  dust  out 
of  the  air,  and  exhaust  the  cleaned  air 
back  to  the  workplace  were  installed 
(air  was  not  exhausted  to  the  outside 
because  temperature  and  humidity 
control  are  required  in  classing  of¬ 
fices.)  The  result  of  these  first  at¬ 
tempts  at  improvements  was  a  reduc¬ 
tion  in  exposure  limits  to  levels  as  low 
as  120  pg/m3.  Further,  investigators 
noted  that  reduction  in  dust  level  de¬ 
pends  a  great  deal  upon  the  rate  of  air 
exchange  in  the  work  area.  In  one  par¬ 
ticular  office,  variations  of  1.5-11.0 
minute  differences  in  air  flow  rates 
were  responsible  for  higher  dust 
levels. 

Based  on  the  information  presented 
during  the  hearing  regarding  exposure 
in  classing  offices,  OSHA  concludes 
that  compliance  will  be  readily  achiev¬ 
able  with  the  installation  of  ventila¬ 
tion  equipment.  Indeed,  it  appears 
that  only  minor  changes  should  be 
necessary  to  produce  required  levels. 

Knitting.  Initially,  the  discussion  of 
technological  feasibility  for  knitting 
manufacturers’  was  omitted  from  the 
RTI  study.  This  was  due  in  part  to  the 
lack  of  data  pertaining  to  existing  dust 
levels  resulting  from  this  operation 
(Ex.  16).  However,  during  the  hear¬ 
ings,  Mr.  R.  L.  Thistlewaite  of  the  Na¬ 
tional  Knitwear  Industry  presented 
testimony  on  dust  levels  which  were 
common  to  this  operation.  In  a  three 
month  study  which  he  conducted  in  a 
knitwear  plant,  he  measured  dust 
levels  of  40-90  pg/m3  (Ex.  149).  These 
levels  substantiated  his  hearing  testi¬ 
mony  in  which  he  stated  that  the  in¬ 
dustry,  in  general,  was  in  compliance 
with  the  then  proposed  200  pg/m3  per¬ 
missible  exposure  limit  (TR  4218). 

Since  the  final  regulation  provides 
for  a  higher  permissible  exposure  limit 
(500  fig/cu  m),  OSHA  concludes  that 
compliance  in  this  portion  of  the  in¬ 
dustry  is  clearly  feasible. 

Waste  Processing.  In  preparation  for 
the  hearings,  cotton  waste  processors 
jointly  developed  an  economic  and 
technological  analysis  of  their  indus¬ 
try.  The  results  indicated  (Booker,  p. 
2,  Cotton  Waste  Recyclers)  that  a  per¬ 
missible  exposure  limit  of  500  pg/m3 
could  be  achieved  by  using  specially 
designed  dust  capture  devices  at  emis¬ 
sion  points,  exhaust  fans  for  drawing 
dust  laden  air  out  of  the  work  place, 
and  high  efficiency  filtering  systems 
for  removing  dusts.  There  is  no  sug¬ 
gestion  that  these  controls  cannot  be 
adapted  and  applied  to  achieve  the  500 
fig/m3  exposure  limit.  A  discussion  of 
some  of  the  processes  included  in 


waste  processing  and  the  application 
of  control  techniques  considered  suit¬ 
able  for  these  processes  is  presented 
below. 

Gametting.  NIOSH  conducted  a 
survey  of  gametting  operations  to  as¬ 
certain  what  dust  exposures  were  pres¬ 
ent  in  these  operations.  Dust  control 
equipment  oonsisted  of  a  series  of 
round  ducts  extending  vertically  down 
from  large  ducts  on  each  side  of  the 
machine.  Average  air  flow  rate  of  4600 
cfm  was  supplied  through  this  ducting 
system.  The  filtration  system  consist¬ 
ed  of  a  pre-separator,  a  rotating  drum, 
a  secondary  filter  and  a  tertiary  vee 
cell  filter.  Air  was  discharged  into  a 
different  room  and  recycled  through 
an  air  conditioning  system.  Vertical 
elutriator  dust  measurements  showed 
dust  levels  of  650  ng/m3. 

NIOSH  recommended  redesign  of 
the  dust  capture  equipment  as  a 
method  of  improving  control  in  this 
operation.  Side  ducts  are  inefficient  in 
directing  captured  air  and  hooding 
should  be  used  over  emission  points  in¬ 
stead.  Filter  efficiency  should  be 
checked  since  return  air  recycled  back 
into  the  work  place  contained  levels  of 
190  pg/m3.  Improvement  in  the  con¬ 
trols,  along  the  line  suggested  by 
NIOSH  or  others  should  readily 
reduce  exposures  below  500  /ig/m3. 

Since  the  gametting  operation  is 
similar  to  some  textile  operations,  con¬ 
trol  techniques  recommended  for  tex¬ 
tile  operations  such  as  hooding  over 
the  picker  feeder  hopper,  capture  of 
the  air  from  the  picker  beater  fans, 
specially  designed  removable  covers 
placed  over  garnetts,  and  hoods  in¬ 
stalled  over  lappers  are  expected  to 
reduce  dust  levels  in  gametting  oper¬ 
ations.  (Ex.  16,  IV-17).  Further,  in¬ 
creased  air  flows  and  improved  filtra¬ 
tion  should  reduce  levels  (Ex.  16,  IV- 
17).  Vendors  of  dust  control  equip¬ 
ment  presented  evidence  at  the  cotton 
dust  hearings  which  supported  the 
feasibility  of  the  suggestions  made  by 
RTI  for  reducing  exposures,  and 
agreed  that  exposures  can  be  reduced 
to  levels  of  500  pg/m3. 

Nonwoven  Fabric  and  Surgical 
Dressings.  Limited  evidence  was  pre¬ 
sented  during  the  hearings  regarding 
exposures  in  this  process.  RTI  estimat¬ 
ed  that  exposures  could  be  controlled 
by  implementing  controls  recommend¬ 
ed  for  the  yam  production  industry. 
Cards  and  pickers  used  in  processing 
of  woven  fabric  and  surgical  dressings 
are  very  similar  in  physical  configura¬ 
tion  and  emission  rates,  so  that  it  can 
be  anticipated  that  local  exhaust  ven¬ 
tilation  used  in  yarn  production  can  be 
adapted  here  also.  (Ex.  16,  IV-18). 

Mattresses  and  Bedsprings.  Major 
exposure  to  cotton  dust  arises  in  the 
manual  handling  of  the  cotton  batting 
and  through  operation  of  the  quilting 
machines.  One  solution  suggested  is  to 
eliminate,  whenever  possible,  manual 
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handling  of  cotton  in  order  to  assure 
that  employee  exposures  are  main¬ 
tained  at  or  below  500  ^.g/m3.  While 
RTI  suggested  hooding  of  the  quilting 
machines  as  a  method  for  reducing 
employee  exposure,  they  indicated 
that  work  practices  alone  may  provide 
the  most  satisfactory  means  of  achiev¬ 
ing  and  maintaining  a  500  jig/m3 
standard.  Vendors  generally  agreed 
with  RTI’s  assessment  and  believed 
that  compliance  with  a  500  fig/m3 
standard  is  obtainable  by  utilizing  con¬ 
trol  techniques  similar  to  those  gener¬ 
ally  recommended  for  controlling 
waste  processing.  The  National  Associ¬ 
ation  of  Bedding  Manufacturers 
(NABM)  conferred  with  vendors  (p. 
50)  and  feels  that  compliance  with  a 
500  fig/m3  limit  is  possible  if  capture 
hoods,  ducts,  filters  and  waste  han¬ 
dling  equipment  are  utilized.  Limited 
data  collected  by  NIOSH  indicates 
that  some  operations  are  already  well 
below  the  permissible  exposure  level. 
With  the  proper  application  of  availa¬ 
ble  dust  control  technology,  no  diffi¬ 
culty  is  expected  in  reaching  the  per¬ 
missible  exposure  limit. 

Spun  Yam.  Much  of  the  equipment 
utilized  in  the  manufacture  of  yam 
from  cotton  waste  is  similar  to  the 
equipment'used  in  the  manufacture  of 
yam  from  raw  cotton.  It  is  expected 
that  ventilation  equipment  suggested 
for  controlling  dust  exposures  in  the 
manufacture  of  yam  from  raw  cotton 
would  be  adaptable  to  operations 
which  make  yam  from  cotton  waste. 
Further,  vendors  of  ventilation  equip¬ 
ment  (National  Cotton  Council  of 
America,  EIS)  estimated  that  compli¬ 
ance  with  a  500  p.g/m3  standard  was 
achievable  in  this  operation. 

Cottonseed  Oil  Production.  The  cot¬ 
tonseed  oil  production  process  consists 
of  taking  cottonseed  which  has  been 
stored  in  the  open  air  or  in  large  ware¬ 
houses,  transporting  it  to  the  mill  by 
screw  conveyors  which  are  fed  by 
hand,  and  then  passing  it  through  one 
or  more  cleaning  (delinting)  stages.  At 
the  delinting  stage,  fuzz  is  removed  by 
one  or  two  passes  through  the  machin¬ 
ery.  Linters  are  baled  and  sold  for  use 
in  the  waste  processing  and  seeds  are 
transferred  to  areas  for  crushing  and 
oil  extraction.  Potential  sources  of  ex¬ 
posure  are  the  seed  storage  house,  and 
the  cleaning,  delinting,  and  baling  op¬ 
erations. 

Data  on  dust  levels  in  cotton  seed 
mills  is  scanty.  It  appears  that  levels, 
where  reported,  are  high  in  relation  to 
the  prescribed  level.  However,  dust 
measurements  reported  by  Dr.  Hans 
Weill  were  as  low  as  300  p.g/m3  at 
major  exposure  points  in  one  mill.  Ac¬ 
cording  to  Dr.  Weill,  the  reduced 
levels  at  this  plant  were  probably  ex¬ 
plained  by  the  cleaner  variety  of  seed 
processed,  by  the  installation  of  1972 
of  newly  designed  machines,  and  by 
the  effects  of  improvements  resulting 


from  vigorous  local  enforcement  of  air 
pollution  control  (Ex.  125).  While 
these  explanations  were  presented 
merely  as  speculation,  they  generally 
coincide  with  the  methods  offered  by 
hearing  participants  as  those  general 
approaches  most  likely  to  result  in  re¬ 
ductions  in  dust  levels. 

The  cotton  seed  receiving  area  gen¬ 
erally  has  high  dust  levels  which 
result  from  the  dumping  of  cotton 
seed  and  the  vacuum  unloader.  Indus¬ 
try  reports  indicate  that  dusts  levels  in 
this  area  can  successfully  be  con¬ 
trolled  by  partially  or  completely  en¬ 
closing  the  seed  dump  and  exhausting 
dust  laden  air  from  the  dump  area 
(Ex.  128L). 

Cleaning  rooms  have  very  high  dust 
levels  and  would  require  extensive  re¬ 
moval  of  dust  to  come  into  compli¬ 
ance.  Newer  equipment  such  as  en¬ 
closed  sand  and  boll  reel  cleaners  or 
air  classification  equipment  should 
reduce  dust  levels.  One  mill  passes 
seed  first  through  a  zig-zag  separator 
before  passing  through  an  air  classi¬ 
fier.  This  has  proven  very  successful  in 
cleaning  the  seed  while  at  the  same 
time  reducing  dust  levels  (Ex.  128L). 

The  feasibility  study  completed  by 
the  National  Cottonseed  Producers 
Assoc,  recommended  that  dust  gener¬ 
ating  areas  of  the  cleaner  be  enclosed 
to  insure  dust  entrapment  by  placing 
hoods  directly  on  the  top  of  the  clean¬ 
er  rack.  A  box  would  also  be  construct¬ 
ed  to  catch  bolls  and  trash  at  the  rear 
of  the  cleaner.  In  general,  the  study 
recommends  isolating  the  cleaning 
room  from  other  processes,  and  using 
a  baghouse  to  prefilter  all  incoming 
process  and  exhaust  air  (primarily  due 
to  the  heavy  loading  of  particulates  in 
the  outside  air).  Further,  a  make-up 
air  system  would  have  to  be  installed 
to  supply  prefiltered  air  for  replenish¬ 
ing  process  stream  air  and  hood  air. 
Several  techniques,  in  addition  to  ven¬ 
tilation  control,  have  proven  effective 
in  reducing  exposure  limits  in  the 
linter  rooms.  Basically,  there  are  three 
methods  presently  used  for  delinting: 
saw  delinting,  abrasive  delinting,  and 
acid  delinting  with  sulfuric  acid.  All 
three  methods  have  significantly  re¬ 
sulted  in  reduced  dust  levels  in  the  de¬ 
linting  area,  although  abrasive  and 
acid  delinting  may  create  elevated 
dust  levels  in  the  hulling  areas  (128  J). 

Abrasive  delinters,  however,  can  be 
completely  sealed  to  prevent  leakage. 
Further,  an  advantage  exists  with  an 
abrasive  delinter  in  that  it  is  possible 
to  use  fabric  filters  to  control  emis¬ 
sions  from  the  delinting  operations. 
This  requires  that  the  total  air  han¬ 
dled  is  less  with  the  abrasive  linters 
therefore,  less  air  need  be  cleaned, 
thereby  significantly  reducing  the 
amount  of  air  returned  to  the  work¬ 
place  environment. 

Acid  gas  delinters  not  only  provide 
improved  dust  control  but  also  de¬ 


crease  labor  and  energy  requirements, 
and  decrease  equipment  and  mainte¬ 
nance  costs. 

Parnell  recommended  a  system  of 
hooding  in  saw  delinters  in  order  to 
achieve  low  dust  levels  in  linter  rooms. 
Parnell  referred  to  work  done  by 
Leonard  in  designing  the  linter  hood 
systems.  Addition  of  this  hooding 
system  should  reduce  levels  to  the  per¬ 
missible  exposure  limit  of  500  pig/m3 
set  in  the  final  standard  (pp.  30-39). 
Other  industry  representatives  sug¬ 
gested  the  use  of  high  efficiency  cy¬ 
clones  in  separation  systems  along 
with  secondary  air  filtration  equip¬ 
ment  as  a  method  of  achieving  compli¬ 
ance. 

OSHA  realizes  that  achieving  500 
>i.g/m3  in  most  cotton  seed  oil  mills  will 
require  considerable  effort  on  the  part 
of  the  industry.  However,  this  effort 
will  involve  only  an  application  of  ex¬ 
isting  controls  and  is  not  likely  to  ne¬ 
cessitate  technological  innovation. 
There  appears  to  be  no  reason  for  con¬ 
cluding  that  a  reasonable  effort  at  im¬ 
plementing  general  dust  control  prin¬ 
ciples  such  as  those  suggested  above, 
along  with  the  adoption  of  “common 
sense”  work  practices  will  not  bring 
the  majority  of  cotton  seed  oil  mills 
into  compliance  with  the  permissible 
exposure  limit. 

V.  Economic  Considerations 

To  assess  the  economic  feasibility  of 
the  proposed  standard  for  cotton  dust, 
OSHA  undertook  a  study  of  the  pro¬ 
posal’s  economic  impact  on  the  affect¬ 
ed  industry.  This  study  was  conducted 
for  OSHA  by  the  Research  Triangle 
Institute  (RTI)  (IIS).  Additional  infor¬ 
mation  was  obtained  through  OSHA's 
analysis  and  consideration  of  all  other 
economic  data,  comments,  arguments 
and  testimony  submitted  at  the  hear¬ 
ings,  in  pre-hearing  comments  and  in 
post-hearing  comments  and  briefs.  On 
the  basis  of  the  best  available  evi¬ 
dence,  therefore,  OSHA  has  deter¬ 
mined,  as  explained  in  detail  below, 
that  the  permanent  cotton  dust  stand¬ 
ard  is  economically  feasible. 

COMPLIANCE  COSTS 

Estimates  of  the  total  costs  of  com¬ 
pliance  with  the  permanent  cotton 
dust  standard  for  the  major  affected 
industries  are  as  follows:  Capital  costs 
of  $656.5  million,  and  annualized  costs 
of  $206.1  million.  The  textile  and  non-* 
textile  estimates  of  costs  of  compli¬ 
ance  are  separately  analyzed  below.  As 
that  analysis  indicates,  estimated  costs 
are  within  the  financial  capability  of 
the  affected  industries.  Thus  OSHA 
has  concluded  that  the  cotton  dust 
standard  is  economically  feasible  and 
that  the  regulated  industries  are  able 
to  bear  the  costs  of  compliance  with 
this  standard. 

OSHA’s  estimates  of  total  costs  for 
compliance  with  the  final  standard  are 
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significantly  lower  than  estimates  of 
the  proposal’s  compliance  costs,  in 
part  because  the  standard  in  its  final 
form  differs  from  the  proposal  in 
areas  which  significantly  impact  on 
the  cost  of  compliance.  A  primary  dif¬ 
ference  is  that  the  proposal  would 
have  required  all  textile  and  non-tex¬ 
tile  employers  to  reduce  employee  ex¬ 
posure  to  cotton  dust  to  200  /ig/m\ 
whereas  the  final  standard  requires 
the  reduction  of  employee  exposure  to 
200  fig/m3  only  in  yam  manufacturing 
processes  from  opening  up  to,  but  not 
including,  slashing  and  weaving.  Thus, 
estimates  of  capital  costs  for  engineer¬ 
ing  controls  have  been  reduced  for 
those  processes  or  industries  for  which 
higher  permissible  exposure  limits 
have  been  set  in  the  final  standard.  In 
addition,  total  compliance  costs  for 
the  proposed  cotton  dust  standard  in¬ 
cluded  costs  of  compliance  for  cotton 
gins  which  are  excluded  from  the 
scope  of  this  final  standard  and  are 
covered  by  a  separate  regulation  (29 
CFR  1910.1046).  Estimates  of  costs  of 
compliance  for  the  principal  industry 
sectors  and  the  major  cost-related  pro¬ 
visions  of  the  regulation  are  summa¬ 
rized  below.  In  most  cases,  OSHA  has 
reviewed  and  accepted  the  bases  of  the 
cost  estimates  presented  in  industry 
testimony,  though  these  have  some¬ 
times  been  adjusted. 

Costs  were  separately  estimated  for 
the  required  compliance  activities  of 
monitoring,  engineering  controls,  work 
practices,  medical  surveillance,  respi¬ 
rators,  training,  sighs  and  recordkeep¬ 
ing.  Costs  for  each  of  these  activities, 
other  than  engineering  controls,  have 
primarily  been  based  on  RTI’s  cost  es¬ 
timates.  The  primary  focus  of  the  par¬ 
ticipants  to  the  cotton  dust  rulemak¬ 
ing  was  on  costs  for  engineering  con¬ 
trols  and  work  practices,  and  in  the 
absence  of  substantially  contradictory 
testimony  and  alternative  methods 
from  affected  industries,  the  approach 
of  RTI  has  been  largely  adopted  by 
OSHA  in  estimating  the  cost  of  com¬ 
pliance  with  the  monitoring,  medical 
surveillance,  respirator,  training,  signs 
and  recordkeeping  requirements  of  the 
final  standard. 

TEXTILE  INDUSTRY 

The  cotton  textile  industry  was  de¬ 
scribed  in  detail  by  RTI  (IIS,  Appen¬ 
dix  A).  As  noted,  data  for  the  sectors 
examined  indicate  only  moderate  in¬ 
dustrial  concentration,  with  about  25 
percent  of  the  largest  firms  in  weaving 
sectors  accounting  for  about  70  per¬ 
cent  of  sales  and  with  seven  percent  of 
the  yam  firms  accounting  for  30  per¬ 
cent  of  sales. 

The  profits  in  textiles  have  histori¬ 
cally  been  cyclical  and  low,  compared 
to  those  in  other  manufacturing  indus¬ 
tries,  in  terms  of  the  dollar  values  in 
relation  to  sales  or  as  returns  on  in¬ 
vestment.  However,  between  1969  to 


1974  the  textile  industry’s  rate  of 
return  on  investment  improved  rela¬ 
tive  to  other  manufacturing  indus¬ 
tries,  and  has  been  about  four  percent 
since  1971.  Competition  from  synthet¬ 
ic  fibers  reduced  the  cotton  share  of 
the  total  domestic  fiber  market  to  less 
than  30  percent  in  1974.  Studies  of  in¬ 
terfiber  competition  have  not  yet  fully 
taken  into  account  changes  in  oil 
prices  in  recent  years.  Such  changes, 
along  with  others  in  foreign  trade 
levels,  may  have  important  effects  on 
the  textile  industry.  However,  RTI  es¬ 
timated  the  inflationary  impact  of  the 
regulation  on  the  basis  that  costs  of 
compliance  will  be  passed  on  in  output 
prices  and  that  general  industry  profit 
rates  would  be  maintained. 

A.  Cost  of  Engineering  Controls.  The 
principal  component  of  the  estimated 
costs  of  compliance  will  be  in  cotton 
textile  industry,  and  the  level  of  total 
annualized  costs  will  be  largely  deter¬ 
mined  by  the  requirements  for  capital 
spending  for  engineering  controls. 

During  the  cotton  dust  rulemaking, 
differing  cost  estimates  for  engineer¬ 
ing  controls  in  textile  operations  were 
submitted  by  various  participants.  The 
differences  in  the  cost  estimates  were 
the  result  of  differences  in  assump¬ 
tions  as  to  current  exposure  levels, 
data  available,  methods  for  determin¬ 
ing  and  annualizing  capital  costs  and 
methods  and  periods  for  depreciation. 

1.  Capital  Costs.  Table  1  shows  the 
various  estimates  of  costs  of  engineer¬ 
ing  controls  for  the  textile  industry. 
Industry-wide  costs  were  based  on 
the  application  of  controls  to  all  pro¬ 
duction  equipment  in  mills  processing 
cotton  and  cotton  blends,  regardless  of 
the  fiber  processed  by  particular 
equipment  and  even  if  part  of  the  pro¬ 
duction  were  pure  synthetics.  Al¬ 
though  cotton  dust  is  not  generated  by 
equipment  used  to  process  synthetics 
(and,  consequently  mills  processing 
only  man-made  fiber  are  exempt  from 
the  final  standard),  RTI  included  such 
equipment  in  its  cost  estimates  be¬ 
cause  in  a  plant  processing  cotton 
blends,  which  would  be  covered  by  the 
standard,  this  equipment  is  substituta¬ 
ble  for  cotton  processing  machines. 
RTI  said  that  exclusion  of  equipment 
used  to  process  synthetics  in  cotton 
blend  mills  could  reduce  yarn  produc¬ 
tion  control  costs  by  as  much  as  30 
percent  (IIS,  pp.  V-13,  V-14). 

RTI  made  an  assumption  of  compli¬ 
ance  with  the  previous  cotton  dust 
standard  (29  CFR  1910.1000  Table  Z - 
1)  thus  assessing  only  the  incremental 
costs  of  moving  into  compliance  with 
the  proposal.  While  assumption  of 
compliance  with  the  previous  regula¬ 
tion  underestimates  the  actual  costs  in 
processes  that  are  not  in  compliance 
with  that  regulation,  RTI  may  have 
over-estimated  compliance  costs  since 
some  operations  are  already  in  compli¬ 
ance  with  the  permissible  exposure 


limit  of  the  new  standard.  Dr.  David 
LeSourd  of  RTI  explained  that  RTI 
did  not  have  data  on  the  degree  of 
compliance  in  the  industry  as  a  whole, 
but  instead  only  had  data  for  some 
specific  mills  (TR  617-622).  Dr.  Le¬ 
Sourd  also  said  RTI  did  not  take  into 
account  recent  or  projected  changes  in 
textile  production  technology  (noted 
in  a  1974  ATMI  report)  because  he  felt 
they  would  not  affect  the  way  the  in¬ 
dustry  would  achieve  compliance  or 
the  costs  of  compliance  with  the  pro¬ 
posed  regulation.  Milton  Wright,  also 
of  RTI,  said  costs  of  controlling  dust 
on  new  and  old  machines  were  gener¬ 
ally  found  to  be  the  same  for  each  ma¬ 
chine.  There  was  some  cost  reduction 
with  use  of  high  speed  cards,  and  costs 
for  them  were  separately  estimated. 
He  said  80  percent  of  the  industry  al¬ 
ready  use  high  speed  cards,  and  some 
cotton  cannot  be  processsed  with  that 
equipment.  He  also  foresaw  some 
saving  in  the  use  of  open  end  spinning 
instead  of  ring  spinning,  but  the  prod¬ 
ucts  differ  (TR  623,  624).  RTI  esti¬ 
mates  of  engineering  control  costs  in¬ 
clude  purchase  of  equipment  and  costs 
of  site  preparation,  installation  and 
design  engineering  (IIS,  p.  VI-17). 

L.  K.  Fitzgerald  said  ATMI  found 
the  conclusion  in  the  IIS  completely 
objective  viewed  from  the  persepective 
of  the  data  available  to  RTI,  but  the 
RTI  estimate  of  the  costs  of  achieving 
200  fig/m3  were  understated  because  of 
the  assumption  that  the  industry  is  in 
compliance  with  the  current  regula¬ 
tion,  whereas  in  actuality  such  costs 
would  still  have  to  be  incurred  by  the 
industry.  He  developed  new  estimates 
of  capital  and  annual  costs  based  on 
adding  to  the  RTI  estimate  the  sum  of 
$143.3  million  for  the  capital  costs  of 
compliance  for  yam  production.  The 
basic  reason  that  RTI  excluded  such 
costs  was  that  they  were  related  to 
complying  with  the  previous  regula¬ 
tion  rather  than  with  the  proposed 
regulation;  the  $143.3  million  in  1974 
dollars  was  estimated  as  the  cost  of 
“going  from  zero  dust  control  of  com¬ 
pliance  with  the  existing  1.0  mg/m 3 
standard”  (IIS,  p.  V-8).  Moreover,  RTI 
said  the  “actual  level  of  controls  in  the 
cotton  industry  could  not  be  deter¬ 
mined,”  from  data  available  to  RTI, 
though  they  were  aware  of  the  invest¬ 
ment  and  of  the  success  in  dust  con¬ 
trol  in  certain  plants  and  firms. 

In  addition,  testimony  (e.g.,  in  state¬ 
ments  by  Harold  Imbus  and  Hovan 
Hocutt)  made  clear  that  substantial 
amounts  of  such  controls  are,  in  fact, 
in  operation.  Therefore,  adding  this 
amount  to  the  incremental  costs  esti¬ 
mated  by  RTI  would  result  in  a  sub¬ 
stantial  overstatment  of  the  control 
expenditures  the  industry  could  rea¬ 
sonably  anticipate.  Further,  Dr. 
Parker  C.  Reist  provided  some  test 
data  showing  that,  for  some  new  ma¬ 
chines,  cfm  (cubic  feet  per  minute)  re- 
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quirements  per  pound  of  cotton  per 
hour  declines  as  the  number  of  pounds 
per  hour  rises  with  the  installation  of 
new  machines  (PH  3,  App.  K).  This 
means  that  the  essential  cost  of  con¬ 
trol  goes  down  the  more  productive 
the  machine  is  because  the  cost  of  the 
control  is  the  same  whether  the  ma¬ 
chine  is  old  or  new.  Thus  Fitzgerald’s 
addition  of  the  $143.3  million  to  the 
RTI  costs  estimates  would  overstate 
costs  of  compliance  by  failing  to  recog¬ 
nize  the  value  of  existing  efforts  of 
the  industry  to  control  dust  by  retrofit 
of  existing  machines  and  by  ignoring 
alternative  control  methods. 

Mr.  Fitzgerald  also  testified  on  the 
efforts  of  Mr.  Hocutt  to  estimate  in¬ 
dustry  costs  for  engineering  controls. 
Mr.  Hocutt  used  data  of  a  recent 
ATMI  survey  which  were  not  available 
to  RTI  and  estimated  industry  costs  in 
terms  of  current  equipment  prices  for 
the  permissible  exposure  levels  advo¬ 
cated  by  ATMI  (i.e.  500  jig/m*  for 
opening  through  warping,  and  1.0  ng/ 
m*  for  slashing  and  weaving)  (Ex.  69). 
It  is  not  possible  to  compare  all  of  the 
cost  data  for  these  yarn  production  es¬ 
timates  as  reported  by  Mr.  Fitzgerald 
directly  with  those  offered  by  RTI  or 
other  sources  because  of  these  differ¬ 
ences  in  exposure  levels,  in  data  bases 
and  assumptions,  and  in  grouping  of 
production  processes. 

2.  Annualized  Cost  of  Capital.  RTI 
calculated  annualized  costs  of  capital 
on  the  basis  of  several  assumptions: 
depreciation  was  assumed  to  occur 
over  a  period  of  14  years,  in  accord¬ 
ance  with  an  earlier  limit  for  textile 
equipment  tax  write-off  periods  estab¬ 
lished  by  the  Internal  Revenue  Serv¬ 
ice;  and  assumed  market  interest  rate 
of  10  percent;  administrative  over¬ 
head,  equipment  taxes  and  insurance 
at  2.5  percent  a  year,  and,  in  the  ab¬ 
sence  of  a  basis  for  estimation,  zero 
salvage  value  for  control  equipment 
(IIS,  pgs.  VI-25,  VI-16). 

Industry  agreed  with  this  approach. 
However,  Mr.  Fitzgerald  proposed 
changing  the  estimates  of  annualized 
costs  calculated  by  RTI  to  reflect  the 
reduction  by  the  I.R.S.  in  the  depreci¬ 
ation  period  from  14  to  9  years  thus 
raising  annualized  costs  of  capital  by 
about  23.5  percent.  This  might  be  ap¬ 
propriate  if,  in  fact,  the  life  of  engi¬ 
neering  controls  were  9  years.  Howev¬ 
er,  no  testimony  was  presented  on  the 
operating  life  period  of  such  controls, 
nor  was  there  recognition  of  the  lower 
amounts  of  total  interest  charges  that 
would  occur  if  the  controls  were  to  be 
amortized  over  fewer  years.  Mr.  Fitz¬ 
gerald  testified  that  decreasing  the  de¬ 
preciation  life  increased  the  “paper 
cost”  of  the  industries  since  length  of 
borrowing  time  is  keyed  to  depreci¬ 
ation  period  but  permitted  increased 
funds  for  internal  financing  because  of 
accelerated  recapture  of  capital 
making  it  easier  for  firms  to  buy 
equipment  (Tr.  2735-2737). 


He  cited  these  among  other  factors 
to  indicate  that  the  textile  industry 
would  find  it  difficult  to  compete  with 
other  basic  industries  for  external  cap¬ 
ital  funds  to  finance  the  costs  estimat¬ 
ed  by  RTI  (Tr.  2555-2556).  RTI  had 
also  noted  the  financing  problems  as¬ 
sociated  with  the  costs  of  compliance 
in  its  analysis  of  industry  market 
structure  and  profitabiity,  especially 
for  smaller  firms  (IIS,  pp.  VI-127-128). 
These  effects  are  discussed  below. 
However,  in  using  a  10  percent  interest 
rate  in  their  calculations,  RTI  appears 
to  have  recognized  some  of  the  prob¬ 
lems  in  external  financing.  It  should 
be  noted  that  lower  rates  have  been 
used  by  other  industries  to  annualize 
capital  costs  of  compliance  with  other 
occupational  health  regulations.  (Coke 
Ovens  Emissions)  Moreover,  neither 
RTI  nor  ATMI  used  the  investment 
tax  credit  in  their  calculations  of  capi¬ 
tal  costs.  This  would  have  reduced  es¬ 
timates  of  annualized  costs. 

The  annualized  capital  charges  esti¬ 
mated  by  RTI  were  calculated  on  a 
conservatively  high  basis.  In  the  ab¬ 
sence  of  evidence  that  the  life  of  con¬ 
trols  is  substantially  different  from 
that  of  textile  machinery,  there  is  an 
argument  for  reducing  the  depreci¬ 
ation  period  for  controls  to  that  al¬ 
lowed  for  other  equipment.  However, 
the  calculation  of  attendant  cost  ef¬ 
fects  should  also  reflect  the  lower 
number  of  years  in  which  interest 
would  be  payable,  the  benefits  of  in¬ 
creased  cash  flow,  any  increase  in  sal¬ 
vage  value  after  the  shorter  time 
period,  and  the  cost  effects  of  more 
frequent  replacement  of  equipment 
with  newer,  more  modern  and  more 
productive  textile  machines  and  tech¬ 
nology. 

Annualized  capital  costs  represented 
about  two-thirds  of  the  RTI  estimates 
of  total  annual  costs  for  the  200  ^ig/m* 
level  of  control.  RTI  estimated  sepa¬ 
rately  the  annual  costs  of  manpower 
and  supplies  for  operation  and  mainte¬ 
nance.  These  were  often  about  3  per¬ 
cent  of  the  capital  cost  of  control, 
though  there  was  some  variation 
among  processes  and  sectors.  The 
direct  operating  expenses  accounted 
for  about  6  percent  of  total  annual 
cost  for  the  200  ng/m*  level. 

The  Hocutt-Thomas  estimates  of  en¬ 
gineering  control  costs  for  ATMI  did 
not  deal  with  annualized  capital 
charges,  but  they  did  include  separate 
estimates  of  annual  operating,  mainte¬ 
nance,  and  energy  costs  for  controls. 
The  only  estimates  clearly  comparable 
to  those  of  RTI,  are  the  Hocutt- 
Thomas  estimates  of  $3.7  million  for 
maintenance  of  controls  to  achieve  500 
fig/m*  for  the  processes  from  opening 
through  spinning.  This  is  the  same 
amount  estimated  by  RTI.  For  energy, 
however,  the  Hocutt-Thomas  estimate 
was  $14.6  million  a  year  (in  1977 
prices),  while  the  RTI  estimate  was 


$18.5  to  $20.9  million  (in  1975  prices) 
(Ex.  60  and  Ex.  62,  and  IIS,  pp.  VI-16, 
V-17).  Most  of  the  changes  from  the 
proposal  in  this  final  regulation  have 
cost  reducing  effects.  The  principal 
cost  reducing  change  is  the  increase  in 
the  permissible  exposure  level  from 
200  to  750  jxg/m 3  for  slashing  and 
weaving.  In  some  cases  of  control  costs 
this  difference  in  cost  as  a  result  of 
the  higher  PEL  is  not  assessed.  How¬ 
ever,  in  other  cases  of  control  costs, 
such  as  slashing  and  weaving,  because 
the  need  for  certain  engineering  con¬ 
trols  and/or  amounts  of  air  and  filtra¬ 
tion  would  be  changed  costs  were 
shown  to  be  reduced  significantly.  For 
this  reason  OSHA  has  adopted  the 
Hocutt-Thomas  estimate  for  slashing 
and  weaving  which  predicted  a  level  of 
1,000  ng/m3  instead  of  the  RTI  esti¬ 
mate  for  slashing  and  weaving  at  200 
jig/m*.  Another  provision  with  a  cost 
reducing  effect  is  the  allowance  of 
single  use  respirators.  For  all  covered 
sectors  the  final  regulation  will  be  less 
costly  than  the  proposed  regulation. 

For  the  textile  industry,  OSHA  has 
set  forth  three  alternate  cost  esti¬ 
mates.  Table  1  shows  the  sums  of  the 
estimates  presented  for  ATMI  by 
Hocutt  and  Thomas,  those  presented 
by  RTI,  and  the  RTI  estimates  as  ad¬ 
justed  by  OSHA.  RTI  estimates  for 
yam  production  were  higher  than 
those  provided  by  ATMI,  even  though 
RTI  excluded  twisting,  winding,  spool¬ 
ing  and  warping  from  their  yam  prep¬ 
aration  estimates.  The  initial  RTI  esti¬ 
mate,  RTI-I  on  Table  1,  was  $984.4 
million  in  capital  costs  for  yam  pro¬ 
duction  controls.  The  initial  RTI  esti¬ 
mate  of  annualized  capital  costs,  re¬ 
flecting  the  assumption  of  a  14-year 
depreciation  period,  was  recalculated 
for  Table  1  to  reflect  the  shorter  IRS 
depreciation  period  of  9  years;  the  esti¬ 
mate  of  annualized  capital  costs  thus 
rose  to  a  level  to  be  compared  with  the 
Hocutt-Thomas  estimate. 

RTI  noted  that,  if  controls  were  not 
required  for  yam  production  equip¬ 
ment  used  only  to  process  synthetic 
fibers,  the  estimates  for  capital  and  as¬ 
sociated  costs  would  be  reduced  by  30 
percent.  That  adjustment  was  made 
by  OSHA  to  the  RTI-I  estimates  to 
derive  RTI-II  estimates  shown  on 
Table  1.  Even  after  that  reduction, 
RTI-II  capital  costs  were  substantially 
higher  than  the  Hocutt-Thomas  esti¬ 
mate. 

However,  the  RTI  estimate  of  con¬ 
trol  costs  for  yam  processing,  princi¬ 
pally  weaving,  were  much  lower  than 
the  Hocutt-Thomas  figure,  which  was 
not  adjusted  for  non-cotton  use.  The 
difference  between  the  $75.7  million 
Hocutt-Thomas  estimate  of  capital 
costs  and  the  $7.7  million  estimate  of 
RTI  is  largely  attributable  to  the  RTI 
assumption  of  compliance  with  the 
current  regulation  (IIS  Table  V-12,  p. 
V-29). 
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For  total  industry  control  costs,  both 
RTI-I  and  RTI-II,  the  initial  and  ad¬ 
justed  RTI  estimates,  are  substantially 
higher  than  the  Hocutt-Thomas  fig¬ 
ures  prepared  for  ATMI.  For  the  com¬ 
bined  yam  preparation  and  processing 
costs,  the  Hocutt-Thomas  estimate 
was  $543  million  in  capital  costs,  com¬ 
pared  to  the  $986.5  and  $692.9  million 
estimates  in  RTI  data.  Because  annua¬ 
lized  capital  costs  dominate  annual 
costs,  the  costs  based  on  Hocutt- 
Thomas  data,  at  $165.3  million,  was 
also  lower  than  either  of  those  based 
on  RTI  data,  $274.7  and  $192.8  million. 
This  was  the  case  despite  the  increase 
in  RTI  estimates  of  annualized  capital 
costs  associated  with  the  use  of  a 
shorter  depreciation  period,  and  re¬ 
duction  of  energy  and  other  costs  in 
RTI-II. 

B.  Costs  for  Other  Provisions.  The 
regulation  includes  requirements  on 
monitoring,  medical  surveillance,  res¬ 
pirators,  and  work  practices  that 
affect  costs.  However,  costs  for  these 
provisions  are  minimal  compared  to 
the  costs  entailed  in  engineering  con¬ 
trols.  Furthar  some  of  the  changes 
from  the  proposed  regulation  (e.g.,  use 
of  disposable  respirators)  have  cost  re¬ 
ducing  effects. 

Except  as  indicated  below,  very  little 
evidence  on  these  provisions  was  given 
by  industry.  Therefore  OSHA  has 
relied  primarily  on  RTI’s  estimates. 

1.  Monitoring.  The  final  regulation 
permits  use  of  alternative  equipment 
for  monitoring  which  is  equivalent  in 
accuracy  to  the  vertical  elutriator. 
While  the  development  of  such  alter¬ 
natives  may  be  expected  to  lead  to 
faster  and  easier  delivery  of  monitor¬ 
ing  devices  and  to  easier  and  less  ex¬ 
pensive  monitoring,  such  cost  reduc¬ 
tions  were  not  calculated. 

Figures  developed  by  Dr.  John 
Neefus  of  Burlington,  indicates  the  in¬ 
dustry  cost  would  be  $7.5  million  a 
year  for  sampling  using  the  vertical 
elutriator  (Ex.  49). 

RTI  used  the  vertical  elutriator  to 
estimate  costs  in  the  IIS  (IIS,  p.  IV-6). 
Total  monitoring  costs  for  yarn  pro¬ 
duction  and  processing  would  be  $5.63 
million  for  capital  and  $.56  million  for 
annual  costs. 

2.  Medical  Surveillance.  RTI  calcu¬ 
lated  separately  the  costs  of  each 
major  provision  of  the  medical  surveil¬ 
lance  program  in  the  proposed  regula¬ 
tion.  Detailed  estimates  were  present¬ 
ed  for  yam  production  workers.  These 
figures  are  set  forth  in  the  IIS  Table 
B-Z  page  B-10.  Costs  were  estimated 
at  $22,421  a  year  for  pre-employment 
testing;  $13,835  for  counseling,  $48,925 
for  retest,  $1,008,271  for  periodic  medi¬ 
cal  exams,  $1,058,513  for  equipment 
and  $130,977  for  training  and  total 
costs  of  medical  surveillance  for  yarn 
preparation  workers  were  $2,282,942 
the  first  year  and  $1,093,452  annually. 
In  some  sectors  there  was  testimony 
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that  RTI  had  used  a  monthly  rather 
than  an  annual  accession  rate.  Where 
this  may  have  been  the  case,  the 
result  would  be  an  underestimate  of 
costs  of  pre-employment  testing. 
Moreover,  this  would  also  mean  that 
fewer  employees  would  receive  semi¬ 
annual  retesting,  so  that  the  under¬ 
statement  of  pre-employment  test 
costs  may  be  offset  by  an  overstate¬ 
ment  of  retest  costs  as  part  of  the 
medical  program.  However,  the  inclu¬ 
sion  of  the  wage  cost  for  the  tested 
worker,  which  comprised  one  third  of 
the  cost  per  test,  would  not  be  applica¬ 
ble  in  pre-employment  testing,  and 
costs  may  be  overstated  on  this  ac¬ 
count.  Costs  of  informing  certain  ap¬ 
plicants  about  their  occupational  ex¬ 
posure  were  calculated  on  the  same 
basis,  at  $13,835  per  year  for  yam  pro¬ 
duction  companies.  The  same  com¬ 
ments  on  accession  rates,  wages  for 
tested  workers  and  wage  rates  for 
those  conducting  the  tests  also  apply 
to  costs  of  informing  the  worker.  Esti¬ 
mates  of  retest  costs  were  $36,354  a 
year  for  yam  firms,  costs  of  periodic 
reexaminations  for  continuing  employ¬ 
ees  were  estimated  at  $1  million  a  year 
if  performed  by  a  company  nurse.  Use 
of  an  outside  contractor  would  cost 
$1.1  to  $1.23  million  a  year  for  the 
yarn  industry. 

In  addition,  RTI  estimated  that  each 
plant  would  buy  a  spirometer  for 
$727.50,  for  a  yam  industry  capital 
cost  of  $1  million,  and  that  nurses 
would  be  offered  training  courses  in 
the  use  of  the  equipment  for  $131,000. 
These  were  included  in  RTI’s  estimate 
of  $2.3  million  in  first  year  costs,  in 
yam  production  firms,  and  annual 
costs  estimated  at  $1.2  million  (IIS,  pp. 
B-2  B-10). 

Costs  for  the  textile  industry  as  a 
whole  would  include  the  yam  costs 
above  and  $.3  million  for  capital  and 
$1.0  million  for  annual  costs  in  weav¬ 
ing  or  a  total  of  $2.6  million  and  $2.2 
million,  respectively,  for  the  textile  in¬ 
dustry. 

3.  Respirators.  Respirator  costs  cal¬ 
culated  by  RTI  reflect  allowance  for 
the  single  use  respirator.  For  Yarn 
production  processes,  annual  costs 
were  estimated  for  each  level  of  per¬ 
missible  dust  concentration  for  the  pe¬ 
riods  before  and  after  the  installation 
of  engineering  controls  for  disposable 
respirators  or  for  maintenance  and 
materials  for  reuseable  (half  mask) 
respirators  where  they  would  be  re¬ 
quired.  Costs  of  training  in  respirator 
use  were  also  calculated.  For  yam  pro¬ 
duction,  in  a  program  using  disposable 
respirators,  these  initial  year  costs 
were  estimated  at  $18.5  million  for  200 
ftg/m*  exposure  level.  After  controls 
are  installed,  yam  industry  annual 
costs  of  disposable  respirators  would 
fall  to  $.91  million.  For  reuseable  res¬ 
pirators,  yam  industry  costs  would 
have  been  about  50  percent  higher. 


4.  Other  Provisions.  RTI  reviewed 
the  cost  of  other  provisions  of  the 
standard.  RTI  noted  that  informing 
the  employee  is  required  as  part  of  the 
medical  surveillance  program  and  that 
training  is  required  as  part  of  the  res¬ 
pirator  program.  Since  those  costs 
were  estimated  for  those  efforts,  RTI 
said  the  additional  costs  of  providing 
employee  information  and  training 
and  of  filing  reports  on  such  programs 
would  not  be  significant  (IIS,  p.  B-48). 

RTI  estimates  of  posting  (at  $4  a 
sign)  were,  for  the  yam  producers, 
$79,668,  $136,088  (IIS,  pp.  B-15-B-19). 
RTI  also  estimated  the  costs  of  speci¬ 
fying  work  practices  for  the  yam  pro¬ 
ducing  industries  at  $3.3  million  in  the 
first  year  and  $14,774  in  annual  costs 
for  ensuing  years. 

C.  Total  Textile  Costs— Conclusions. 
There  was  no  testimony  that  offered 
independent  estimates  for  the  textile 
industry  of  costs  of  compliance  with 
the  non-engineering  provisions  in  the 
regulation.  In  order  to  compare  esti¬ 
mates  of  total  costs  for  the  industry 
RTI  estimates  noted  above  for  other 
provisions  were  added  to  the  capital 
and  annual  cost  estimates  for  engi¬ 
neering  controls  noted  in  Table  1.  The 
results  are  in  Table  2.  The  only  costs 
excluded  are  initial  year,  non-capital 
costs  for  respirators  and  work  prac¬ 
tices. 

For  the  industry  as  a  whole,  the 
Hocutt-Thomas  estimates  for  all  types 
of  costs  are  lower  than  those  of  RTI, 
even  after  adjustment  of  RTI  esti¬ 
mates  by  30  percent  for  equipment  re¬ 
lated  costs  to  exclude  machines  pro¬ 
cessing  synthetic  fibers  only.  Yet 
OSHA  believes  that  the  Hocutt- 
Thomas  estimates  of  $550  million  in 
capital  and  $171  million  in  total  an¬ 
nualized  costs  are  overstatements  for 
several  reasons: 

(1)  Compliance  with  the  final  regula¬ 
tion  will  be  less  costly  than  it  would 
have  been  for  the  proposed  regulation; 
(2)  While  OSHA  did  not  have  the  data 
from  the  1976  survey  by  ATMI,  the 
equipment  reported  and  estimated  for 
retrofit  control  may  have  included 
some  equipment  which  is  used  exclu¬ 
sively  for  synthetics;  (3)  While  OSHA 
recognizes  the  validity  of  estimating 
compliance  costs  for  retrofit  controls, 
OSHA  also  recognizes  the  existing 
trend  toward  replacement  of  conven¬ 
tional  machines  with  newer  equipment 
which  is  more  productive  and  produces 
less  dust  and  which  would  lead  to  the 
predicition  of  fewer  machines  to  be  re¬ 
trofitted  or  to  be  controlled;  (4)  While 
the  costs  to  retrofit  are  based  on  cur¬ 
rently  and  commercially  available 
technology  of  controls,  the  estimates 
fail  to  reflect  improvements  in  tech¬ 
nology  that  are  likely  to  continue 
during  the  period  for  compliance;  and 
(5)  RTI  estimates  of  non-engineering 
provisions,  such  as  for  respirators  and 
medical  programs,  did  not  account  for 
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current  spending  toward  compliance  in 
existing  programs  in  the  industry. 

For  these  reasons,  though  the  ATMI 
estimates  of  compliance  costs  are 
lower  than  those  offered  by  RTI, 
OSHA  believes  the  ATMI  estimates 
are  on  the  high  side.  Since  ATMI  esti¬ 
mates  are  based  on  the  most  recent 
data,  OSHA  believes  them  to  be  more 
realistic  than  those  offered  by  the  IIS 
on  the  information  available  to  RTI. 
However,  since  the  ATMI  estimates  in¬ 
clude  some  costs  of  compliance  with 
the  current  regulation  OSHA  finds 
them  to  be  overstatements  of  the  in¬ 
cremental  costs  of  this  regulation. 
This  is  true  to  some  extent  for  yam 
preparation,  and  it  is  almost  wholly 
true  for  the  weaving  costs  shown  be¬ 
cause  the  exposure  limit  of  this  regu¬ 
lation,  though  stated  in  terms  of  respi¬ 
rable  as  opposed  to  total  dust,  is  very 
similar  if  not  higher  than  that  of  the 
previous  regulation.  Despite  these 
qualifications  however,  OSHA  recog¬ 
nizes  that,  in  the  absence  of  the  ATMI 
survey  data,  OSHA  cannot  develop 
more  accurate  estimates  of  compliance 
costs.  Therefore,  OSHA’s  estimated 
costs  of  compliance,  as  stated  in  Table 
3,  are  the  Hocutt-Thomas  estimates 
for  capital  costs  and  annualized  costs 
plus  the  RTI  estimates  for  costs  of 
other  provisions.  Moreover,  as  noted 
below,  OSHA  finds  that  such  costs  can 
be  borne  by  the  industry. 

OTHER  COVERED  SECTORS 

In  this  section,  the  record  evidence 
is  examined  separately  for  each  of  the 
other  covered  sectors,  primarily  the 
non-textile  industries.  Primary  atten¬ 
tion  is  given  to  engineering  controls 
since  the  cost  of  other  compliance  pro¬ 
visions  per  employee  in  non-textiles  in¬ 
dustries  approximate  the  cost  of  these 
activities  for  textile  workers  examined 
in  the  preceding  section.  For  some  of 
these  industries,  RTI  did  not  have  in¬ 
dustry-specific  data  to  assess  costs, 
and  for  others  only  partial  costs  were 
reported  (IIS,  p.  1-2). 

A.  Waste  Processing.  Several  types 
of  industries  are  engaged  in  the  pro¬ 
cessing  of  by-products,  including  pro¬ 
duction  of  padding  and  upholstery  fill¬ 
ings,  gametting  of  batting,  production 
of  nonwoven  fabrics  and  surgical 
dressings,  waste  spinning,  and  bedding 
manufacture.  Total  costs  for  these 
waste  processing  industries  were  re¬ 
ported  by  RTI.  The  breakdown  by  in¬ 
dustry  classification  reflected  princi¬ 
pal  products  of  firms  that  may  be  in¬ 
volved  in  processes  normally  associat¬ 
ed  with  other  groups;  for  example, 
many  bedding  makers  do  the  gamet¬ 
ting  of  their  batting.  As  a  result,  while 
in  other  cases  RTI  assessments  of  eco¬ 
nomic  costs  may  be  related  directly  to 
industry  testimony,  in  some  cases  RTI 
cost  estimates  may  not  be  readily  com¬ 
parable  with  those  offered  in  testimo¬ 
ny. 


Mr.  Booker  of  NCCA  said  19  plants 
in  SIC  2294  (processed  textile  wastes 
mills)  are  processors  of  soft  waste  (Ex. 
99E,  pp.  16-18).  NCCA  then  estimated 
installation  costs  of  control  at  $13.6 
million,  at  current  prices,  for  the  19 
plants,  with  costs  of  operation  and 
maintenance  (exclusive  of  power)  at  2 
percent  of  such  costs,  $273,000  a  year, 
and  energy  costs  of  $237,000  a  year. 
The  report  also  noted  that  a  number 
of  workers  would  need  respirators  to 
comply  with  the  proposed  regulation 
after  the  installation  of  controls,  and 
costs  of  that  and  other  provisions  were 
estimated  on  the  basis  of  RTI  meth¬ 
ods,  current  wages  or  costs  and  survey 
results.  As  a  result,  the  report  indicat¬ 
ed  total  capital  costs  of  $13,648  million 
to  achieve  500  jig/m3,  total  direct  costs 
of  $.435  million  for  the  first  year  and 
$.406  million  for  ensuing  years.  An¬ 
nualized  capital  costs  were  $2.2  million 
at  500  fig/m*  on  the  basis  of  the  inter¬ 
est,  depreciation  and  other  cost  as¬ 
sumptions  used  by  RTI,  and  total  an¬ 
nualized  costs  for  the  19  plants  were 
estimated  at  $2.8  million  (Ex.  99E,  pp. 
18,  19,  25). 

RTI  used  different  methods  for  as¬ 
sessing  costs  of  controls  as  stated  in 
the  IIS.  RTI  estimated  installed  costs 
at  $3.8,  $6.7  and  $11.8  million  for  500, 
200  and  100  jig/m*  levels,  respectively 
(IIS,  p.  1-14).  Thus,  even  the  highest 
of  these  estimates,  and  consequently 
of  estimates  for  annualized  capital 
costs,  was  lower  than  that  of  NCCA,  to 
achieve  a  higher  predicted  level  of 
dust  concentration.  RTI  estimated  op¬ 
erating  and  maintenance  costs  at  3 
percent  of  capital  costs,  while  NCCA 
estimated  them  at  2  percent.  NCCA 
also  assumed  reusable  respirators 
would  be  required  and  current  wage 
rates  instead  of  the  1972  levels  used  by 
RTI.  RTI’s  estimates  of  energy  costs, 
from  $.596  to  $1.4  million  a  year,  ex¬ 
ceeded  the  $237,000  estimate  of  NCCA. 

As  a  result  of  all  of  the  differences 
noted  above,  the  NCCA  estimate  of 
$2.8  million  projected  to  attain  500  jtg/ 
m3,  for  total  annualized  costs  exceeded 
the  $2.1  million  RTI  estimate  to 
achieve  200  fig/m 3  Differences  in  con¬ 
trol  strategies  and  estimating  methods 
played  a  major  role  in  these  differ¬ 
ences,  as  did  other  differences  in  as¬ 
sumptions  of  price  levels,  in  data  avail¬ 
able  to  NCCA  but  not  to  RTI,  and  the 
RTI  inclusions  of  some  costs  of  non¬ 
woven  fabric  and  spun  yam  produc¬ 
tion.  OSHA  recognizes  some  reasons 
for  costs  higher  than  those  estimated 
by  RTI,  such  as  estimating  costs  of 
reuseable  respirators  and  price  level 
differences,  and  feels  that  RTI  esti¬ 
mates  may  then  be  on  the  low  side. 
However,  RTI  did  not  exclude  costs  of 
compliance  with  the  current  standard 
from  these  estimates  and  did  not 
assume  such  compliance  for  the  waste 
processing  industries,  since  there  was 
some  question  on  the  part  of  RTI  as  to 


the  applicability  of  the  previous  stand¬ 
ard  to  these  industries  (IIS,  p.  V-8). 
Moreover,  NCCA  itself  noted  that  esti¬ 
mates  of  costs  of  compliance  with  the 
proposed  regulation  might  be  overstat¬ 
ed  because  they  included  control  of 
equipment  used  exclusively  on  syn¬ 
thetic  materials.  In  addition  costs  of 
compliance  with  the  proposed  OSHA 
regulation  were  commingled  by  NCCA 
with  costs  of  meeting  EPA  require¬ 
ments.  Therefore  while  OSHA  has  ac¬ 
cepted  the  NCCA  estimates  for  the 
waste  processing  sectors,  OSHA  views 
the  NCCA  estimate  as  conservatively 
high,  even  for  the  high  side  of  a  possi¬ 
ble  range  of  estimates  of  compliance 
costs  to  retrofit  currently  used  equip¬ 
ment,  and  recognizes  that,  with  some 
technological  adaptation,  some  ma¬ 
chinery  may  be  replaced  by  similar 
machinery  used  in  the  textile  process¬ 
es  that  generates  less  dust. 

It  is  possible  that  firms  listed  as 
being  in  one  SIC  may  be  involved  in 
several  processes,  some  of  which  are 
likely  to  be  in  other  classifications. 
While  this  was  not  likely  to  affect  esti¬ 
mates  for  SIC  2294  (Processed  textile 
wastes  mills),  it  could  affect  some  of 
the  other  waste  processing  and  user 
industries.  Gametting,  which  may  be 
done  by  certain  waste  processors  for 
resale  or  by  bedding  manufacturers 
for  use  in  mattresses  and  box  springs 
included,  although  not  exclusively,  in 
SIC  2293  (paddings  and  upholstery 
fillings  mills),  and  2515  (mattress  and 
bedspring  mills).  The  RTI  discussion 
of  compliance  feasibility  for  garnet- 
ting  was  included  as  part  of  the  de¬ 
scription  for  waste  processing-batting, 
(IIS,  pp.  IV-16),  IV-17),  and  the  gener¬ 
al  conclusions  noted  above  apply  to 
this  process,  as  well. 

However,  industry  witnesses  treated 
gametting  as  a  process  separate  from 
the  other  work  of  waste  recyclers,  in  a 
separate  section  of  the  NCCA  report 
(Ex.  99E)  and  with  separate  testimony. 

Mr.  Booker  said  there  are  64  com¬ 
mercial  and  120  bedding  gametters 
whose  1974-1975  output  was  337.8  mil¬ 
lion  pounds  valued  at  $60.8  million. 
Engineering  controls  may  achieve  a 
dust  level  of  500  >ig/m3  in  some  areas, 
he  said,  but  there  is  no  knowledge  of 
how  to  reduce  concentrations  to  200 
fig/m*  (Tr.  3508-3510,  3533).  Installed 
costs  for  engineering  controls  were  es¬ 
timated  by  NCCA  at  $17.7  million,  op¬ 
erating  and  maintenance  costs  for  con¬ 
trols  at  2  percent  of  capital,  or 
$354,000  a  year,  and  energy  costs  at 
$539,000  a  year. 

Costs  of  other  provisions  were  also 
estimated  as  outlined  in  the  NCCA 
report.  The  NCCA  report  estimated 
cost  for  these  provisions  for  gametting 
with  assumptions  and  methods  similar 
to  those  used  for  waste  recycling.  Cap¬ 
ital  costs  of  these  provisions  wftre  esti¬ 
mated  at  $138,000  for  medical  equip¬ 
ment  and  respirators,  so  that  the  total 
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capital  cost,  including  controls,  was 
$17.8  million.  Operating  and  mainte¬ 
nance  costs  for  these  provisions  were 
estimated  at  $472,000  for  the  first  year 
and  $294,000  a  year  for  ensuing  years. 
The  annualized  capital  charge  was 
$2.8  million;  direct  operating  costs  for 
all  provisions  $648,000  and  energy 
costs,  $539,000,  so  that  total  annua¬ 
lized  costs  were  $4  million. 

RTI  had  estimated  costs  for  SIC 
2293  and  2515  equipment  controls 
jointly.  However,  in  the  absence  of 
survey  data  available  .to  NCCA,  as¬ 
sumptions  on  machine  productivity 
were  related  to  output  data  for  the 
RTI  estimates  of  the  equipment,  and 
RTI  estimated  the  number  of  gametts 
as  481  instead  of  the  608  estimated  by 
NCCA.  RTI  also  calculated  separately 
the  costs  of  and  estimated  240  pickers 
(not  included  by  NCCA),  used  with  the 
gametts. 

There  was  no  industry  testimony  on 
the  costs  of  compliance  in  for  bedding 
manufacturing  processes  beyond  gar- 
netting.  This  is  part  due  to  gametting 
existing  outside  SIC  2293  and  2515. 
RTI  estimates  for  SIC  2293  and  2515 
combined  may  be  expected  to  be  com- 
parble  to  the  industry  estimates  for 
gametting.  RTI  estimated  capital 
costs  for  the  firms  in  these  two  classi¬ 
fications  at  $13.4,  $26  and  $44.3  million 
for  500,  200  and  100  pg/ma  dust  levels, 
respectively.  Annualized  capital  costs 
estimated  for  these  levels  were  $2.2, 
$4.0  and  $7.1  million;  annual  operating 
costs  were  $2.5,  $2.8  and  $3.1  million; 
energy  costs  were  $1.9,  $2.9  and  $6.8 
million  so  that  total  annualized  costs 
were  $6.6,  $10.7  and  $17  million  (US.  p. 
1-14). 

These  SIC  2293  and  2515  combined 
estimates  of  RTI,  were  substantially 
higher  than  those  of  NCCA  for  gar- 
netting.  NCCA  indicated  that  they 
could  not  predict  dust  levels  below  500 
Hg/m*.  The  NCCA  estimate  of  $17.8 
million  for  capital  costs  was  substan¬ 
tially  higher  than  the  RTI  capital 
costs  estimate  of  $13.4  million  for  a 
level  of  500  >tg/m*.  The  NCCA  esti¬ 
mates  of  operating,  energy  and  total 
annualized  costs  were  lower  than 
RTI’s  for  that  dust  concentration. 
Both  estimates  were  presented  as  re¬ 
flecting  orders  of  magnitude,  and  since 
there  were  differences  in  price  levels 
and  underlying  data  as  well  as  in  con¬ 
trol  strategies  it  is  difficult  to  compare 
them. 

Because  of  these  differences  in  the 
nature  of  the  NCCA  and  RTI  esti¬ 
mates,  it  may  be  possible  to  view  them 
as  alternatives  in  an  range  of  possible 
total  costs  of  compliance  for  the  waste 
processing  industries.  RTI  reports 
such  a  total  for  SIC  2293,  2294  and 
2515  as  $32  million  to  achieve  200  jig/ 
m*  (IIS.  pp.  1-14,  1-15,  V-39).  This 
total  may  be  comparable  to  the  sum  of 
costs  for  waste  recycling  and  garnet- 
ting  estimated  by  NCCA  (Ex.  99E,  pp. 


25,  54,  55).  The  NCCA  estimate  of 
total  capital  costs  was  $31.5  million, 
primarily  for  engineering  controls  that 
NCCA  said  could  achieve  500  jig/ms, 
but  could  not  achieve  200  /ig/m*.  This 
estimate  was  almost  the  same  as  the 
$32  million  RTI  estimate  to  achieve 
200  /ig/m*.  Since  the  goal  of  the  NCCA 
control  strategy  was  to  comply  with 
the  200  fig/m*  level  of  the  proposed 
standard,  these  estimated  can  be 
viewed  as  being  the  same  costs  with 
major  difference  being  the  assess¬ 
ments  of  NCCA  and  RTI  of  the  tech¬ 
nological  feasibility  of  such  control 
costs  to  achieving  the  200  /ig/m*  expo¬ 
sure  limit  of  the  proposed  standard. 
OSHA  has  accepted  NCCA’s  estimate 
of  31.5  million.  Variations  in  methods, 
data  available  assumptions  made  by 
NCCA  and  RTI  did  not  lead  to  sub¬ 
stantial  differences  in  estimates  of 
capital  spending.  RTI  included  some 
additional  areas  of  control  (nonwoven 
fabric  and  waste  spinning).  However, 
the  RTI  estimate  was  in  1974  dollars, 
while  the  NCCA  estimates  were  in  cur¬ 
rent  prices  for  controls.  This  differ¬ 
ence  might  be  about  7.5  percent.  Such 
differences  were  probably  offsetting 
ones. 

RTI  and  NCCA  used  the  same  as¬ 
sumptions  in  determining  annualized 
capital  charges.  Therefore,  differences 
in  total  annualized  costs  stem  from 
differing  estimates  of  energy  require¬ 
ments  and  costs  and  direct  operating 
costs.  Where  RTI  assumed  that  these 
costs  for  controls  are  3  percent  of  capi¬ 
tal  spending,  NCCA  estimated  them  at 
2  percent.  These  differences  lead  RTI 
to  estimate  total  annualized  costs  at 
$7.9  and  $12.8  million  for  500  and  200 
Hg/ma  respectively,  while  NCCA  esti¬ 
mated  total  annualized  costs  at  $6.9 
million  (for  500  jig/m*).  Since  the 
greatest  difference  was  in  energy 
costs,  and  since  NCCA  based  its  find¬ 
ing  on  current  surveys  of  producers 
that  included  data  on  costs  and  loca¬ 
tions,  OSHA  views  the  NCCA  esti¬ 
mates  of  energy  costs  as  more  likely  to 
represent  the  actual  costs  to  these 
firms  and  industries.  Since  the  energy 
rates  used  were  cited  by  NCCA  as 
likely  to  be  low  for  only  some  loca¬ 
tions,  OSHA  feels  that  NCCA  may  not 
have  underestimated  such  costs  by 
very  much,  and  that  total  annualized 
costs  for  the  waste  indus; .  y  are  about 
$7  million. 

The  NCCA  report  (99E  pgs.  32-34, 
58-9)  notesi  that  internal  cash  flow 
would  be  inadequate  to  finance  control 
costs  and  that  external  financing  may 
be  difficult  for  some  waste  recyclers 
such  as  small  firms.  This  would  be 
true  to  some  extent  for  the  garnetters 
as  well,  though  NCCA  indicated  that 
there  were  less  financial  data  for  gar- 
netting  to  justify  that  conclusion  and 
that  some  garnetters,  as  divisions  of 
larger  firms,  could  obtain  financing. 
However,  NCCA’s  conclusion  on  the 


problems  of  capital  financing  are 
based  on  the  assumption  that  costs  for 
compliance  would  be  absorbed  by  the 
firms  and  that  profits  would  be  re¬ 
duced  to  that  extent.  RTI,  on  the 
other  hand,  assumed  that  profit  rates 
would  remain  at  current  levels  and 
that  costs  would  be  shifted.  While 
some,  especially  the  smaller  independ¬ 
ent  firms,  may  have  greater  problems 
in  obtaining  financing  it  should  be 
noted  that  the  capital  charges  were 
based  on  a  10%  interest  rate  (a  higher 
rate  than  used  in  some  other  OSHA 
regulatory  cost  estimates),  with  addi¬ 
tional  costs  for  overhead,  taxes  and  in¬ 
surance  at  2.5%.  These  rates  are  com¬ 
parable  to  those  cited  by  the  U.S. 
Small  Business  Administration  for 
debt  costs  of  7  year  term  loans  at  10% 
and  5  year  term  loans  at  12%  for  small 
firms.  (Addendum  No.  2). 

B.  Cottonseed  Processing.  Much  of 
the  testimony  on  cottonseed  process¬ 
ing  questioned  the  feasibility  of  the 
proposed  standard  and  predicted  dire 
economic  effects  including  a  substan¬ 
tial  number  of  plant  closings.  Two  re¬ 
ports  were  submitted  by  the  National 
Cottonseed  Products  Association,  Inc. 
(NCPA);  a  report  of  the  Texas  Agricul¬ 
tural  Experiment  Station  of  Texas  A 
&  M  University,  “Design  and  Cost  of 
Lowering  Dust  Levels  in  the  Working 
Environment  of  a  Typical  Cottonseed 
Oil  Mill  Processing  200-225  Tons  per 
Day,”  (Ex.  93i),  and  a  report  by  Devel¬ 
opment  Planning  and  Research  Asso¬ 
ciates,  Inc.,  “The  Economic  Impact  of 
Proposed  Cotton  Dust  Standard  on 
the  Cottonseed  Processing  Industry.” 

Fred  Husbands,  executive  vice-presi¬ 
dent  of  NCPA,  said  83  mills  were  in 
operation  in  1976,  and  most  of  the 
firms  would  be  characterized  as  small 
businesses.  He  said  four  products  are 
made:  seed  linters,  kernel  meal,  hulls, 
and  edible  oils.  All  are  freely  substitut¬ 
able  with  other  products,  such  as  soy¬ 
bean  oils,  in  competitive  domestic  and 
world  markets. 

RTI  reported  that  they  did  not  view 
the  Industry  as  being  subject  to  the 
previous  standard  and  therefore  did 
not  assume  industry  compliance  with 
it  (IIS).  Dr.  Calvin  Parnell  of  Texas  A 
&  M  University  was  principal  author 
of  the  design  report  on  technological 
feasibility.  The  design  goal  was  report¬ 
ed  to  be  to  obtain  the  lowest  feasible 
dust  level  using  the  best  available 
technology  with  attempts  to  minimize 
costs  where  possible  (Ex.  93i,  pp.  305). 
The  design  study  estimated  the  total 
costs  for  required  equipment  and  its 
installation  at  $612,125  and  annual 
costs  of  controls  at  $357,826  for  the 
four  processing  areas  of  a  mill  process¬ 
ing  200  to  255  tons  per  day.  Excluded 
were  costs  for  controls  in  the  seed 
house  (Ex.  931,  p.  62). 

The  economic  impact  report  devel¬ 
oped  an  estimate  for  industry-wide 
cost  of  compliance  by  extrapolating 
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Parnell’s  cost  to  the  four  size  catego¬ 
ries  of  plants  drawn  in  the  economic 
impact  study:  small,  medium,  large 
and  extra-large.  "Retrofit  costs,”  iden¬ 
tified  as  costs  of  building  modification, 
rearrangement  of  production  facilities 
and  electrical  modifications,  were 
added  to  the  costs  associated  with  Par¬ 
nell’s  engineering  design. 

Total  investment  costs  were  estimat¬ 
ed  at  $75  million,  including  $46.3  and 
$28.5  million  for  equipment  and  retro¬ 
fit  installation  respectively,  and 
$130,000  for  capital  costs  of  other  pro¬ 
visions  of  the  proposed  regulation  not 
related  directly  to  engineering  con¬ 
trols  (Ex.  93i,  pp.  11-3-11-5,  VII-1— 
9). 

Costs  of  control  were  initially  esti¬ 
mated  in  terms  of  1976  prices  and  were 
then  deflated  by  8.5  percent  to  be  in 
terms  of  1974  dollars,  the  terms  of  es¬ 
timate  used  by  RTI. 

RTI  estimated  costs  for  some  specif¬ 
ic  controls  or  steps,  but  was  unable  to 
obtain  data  on  equipment  or  equip¬ 
ment  capacity  from  published  litera¬ 
ture  or  industry  sources.  As  a  result, 
RTI  could  not  estimate  costs  of  engi¬ 
neering  controls  or  of  associated  oper¬ 
ating,  maintenance  or  energy  require¬ 
ments.  RTI  did  estimate  the  costs  of 
other  provisions  of  the  proposed 
standard  at  $.31  million  in  capital,  $.5 
million  for  first  year  operating  costs 
and  $.44  million  for  annual  costs  in  en¬ 
suing  years  (IISs  pp.  AA-46,  IV-21,  V- 
38,  V-39,  and  V-41).  RTI  estimates  for 
these  costs  were  the  ones  used  by  in¬ 
dustry  sources,,  in  their  presentations 
(Ex.  93i,  p.  VII-9). 

Other  elements  of  the  industry  cal¬ 
culation  of  annual  costs  included  an 
estimate  of  the  value  of  production 
loss,  attributed  generally  to  loss  of  ef¬ 
ficiency,  as  a  result  of  controls  at  $8.6 
million  a  year.  Other  elements  of 
annual  costs  included  operating,  main¬ 
tenance  and  energy  costs  of  $7.7  mil¬ 
lion,  average  interest  on  investment  of 
about  6  percent  of  capital,  or  $4.5  mil¬ 
lion.  and  depreciation  for  about  15 
years,  at  $5.35  million.  Total  annual 
costs  for  the  industry  were  estimated 
at  $26.7  million  (Ex.  93i,  p.  VII-9). 

Donald  Wiseman,  vice  president  of 
the  firm  which  prepared  the  economic 
impact  study  for  NCPA,  said  the  esti¬ 
mates  of  cost  were  on  the  “conserva¬ 
tive  side”  because,  in  the  absence  of 
estimates  for  engineering  controls  for 
the  seed  house,  such  costs  were  ex¬ 
cluded.  The  predicted  impact  included 
the  potential  closing  of  62  of  the  83 
mills,  principally  the  smaller  and 
medium  sized  older  plants,  represent¬ 
ing  52  percent  of  the  capacity  of  the 
industry.  This  estimate  was  based  on 
cost  estimates  and  financial  profiles  of 
the  model  plants  which  indicated  that 
the  $75  million  estimate  of  capital 
costs  represented  about  8.5  times  the 
average  annual  investment  of  the  in¬ 
dustry.  Mr.  Wiseman  said  average 


annual  profit  of  small  and  medium 
size  firms  was  less  than  2  percent  of 
sales,  but  these  firms  would  need  price 
increases  of  3.1  to  3.5  percent  to  retain 
present  profit  margins. 

The  costs  could  not  be  passed  for¬ 
ward,  he  said,  because  industry  ship¬ 
ments  of  cottonseed  products  repre¬ 
sent  a  small  proportion  of  the  princi¬ 
pal  products  (edible  oils  and  animal 
feed)  which  are  sold  in  competitive 
markets.  Passback  of  costs  through 
gins  to  farmers  is  not  feasible  either 
he  said,  because  farmers,  with  com¬ 
petitive  pressures  from  other  crops 
and  with  other  impacts  from  the  pro¬ 
posed  regulation,  would  contract 
supply.  If  some  plants  leave  the  indus¬ 
try,  he  said,  others  may  have  excess 
capacity,  but  there  would  be  a  rise  in 
distribution  and  hauling  costs  to  the 
more  distant,  remaining  firms.  Thus 
the  estimate  of  shutdown  was  based 
on  the  ability  of  the  83  firms  to  absorb 
and  finance  projected  compliance 
costs  (TR  3420-3427,  3347-3351). 

OSHA  agrees  that  it  is  unlikely  that 
cottonseed  processors  will  be  able  to 
pass  added  costs  forward  to  buyers  of 
their  output.  In  competitive  markets, 
with  substitutes  from  other  sources, 
demand  is  very  elastic  and  changes  in 
the  industry’s  output  or  product 
supply  are  not  likely  to  effect  signifi¬ 
cant  changes  in  product  prices.  Howev¬ 
er,  since  seed  is  a  fiber  byproduct, 
input  supply  for  the  industry  is  likely 
to  be  very  price  inelastic  (amount  of 
seed  available  generally  remains  the 
same  regardless  of  price).  Seed  prices 
are  subject  to  modification  and  costs 
as  reflected  in  reduction  of  seed  prices 
can  be  shifted  forward  by  the  fiber 
producers  to  the  buyers  of  their  main 
product,  raw  cotton.  Indeed,  the  work¬ 
ing  assumption  of  the  industry  was 
that  there  would  be  such  cost  shifts 
(Tr.  3609-10,  3620-23).  However,  the 
magnitude  of  such  an  impact  will 
depend  in  large  part  on  the  actual 
costs  of  compliance  incurred  by  the  in¬ 
dustry. 

Though  the  RTI  cost  estimates  for 
non-engineering  provisions  were  ac¬ 
cepted  for  use  in  the  industry  study, 
Dr.  E.  D.  McMurrain  said  the  Buckeye 
division  already  had  a  medical  surveil¬ 
lance  program  involving  physical  ex¬ 
aminations  and  pulmonary  function 
tests  (Tr.  3396,  3397,  3410).  Other 
members  of  the  industry  panel  said 
they  did  not  know  how  many  mills 
had  surveillance  programs.  To  the 
extent  that  firms  do  already  have  pro¬ 
grams  related  to  provisions  of  the  pro¬ 
posed  regulation,  this  would  reduce  es¬ 
timates  of  incremental  costs  of  compli¬ 
ance. 

Further,  the  engineering  costs  of  the 
model  plants  reported  in  the  economic 
study  were  higher  that  those  reported 
in  the  design  study.  Total  investment 
costs  fqr  the  design  study’s  model 
plant  producing  200  to  255  tons  per 


day  were  estimated  at  $612,125,  includ¬ 
ing  installation,  in  1976  prices  (Ex.  93i, 
p.  62).  The  economic  study’s  medium 
size  model  plant,  producing  216  tons 
per  day,  was  estimated  to  have 
$520,306  in  equipment  costs  and 
$284,000  in  retrofit  installation  costs, 
or  a  total  of  $804,306  in  capital  costs  of 
controls,  in  terms  of  1974  dollars  (Ex. 
93i,  p.  VII-9).  After  adjustment  for 
price  level  differences,  the  estimate  of 
control  costs  for  the  medium  sized 
plant  in  the  economic  study  was  more 
than  40  percent  higher  than  the  esti¬ 
mate  of  such  costs  in  the  design  study, 
though  both  excluded  costs  related  to 
dust  control  in  the  seed  house.  The 
difference  in  these  estimates  is  the  ad¬ 
ditional  cost  attributed  by  the  eco¬ 
nomic  study  to  "retrofit  costs,”  identi¬ 
fied  as  building  modification  and  other 
costs.  While  Parnell  said  at  the  hear¬ 
ing  tht  he  disregarded  costs  associated 
with  the  implementation  of  his  theo¬ 
retical  engineering  design  to  existing 
oil  mills  (Tr.  3400-01,  3415-16),  and  his 
cost  tables  do  not  appear  to  reflect 
any  such  costs  except  possibly  in  the 
costs  estimated  for  installation  of 
equipment,  the  specifications  for  his 
design  study  clearly  include  such 
measures  as  enclosing  the  mill  and 
sealing  and  isolating  areas  such  as  the 
cleaning  room  (Ex.  93J,  ppl.  12,  13,  14, 
15,  20,  22,  26,  44,  59).  To  the  extent 
Parnell’s  cost  projections  do  in  fact  in¬ 
clude  elements  costed  again  in  Wise¬ 
man’s  figures,  the  latter  figures  are 
overstatements,  but  in  the  absence  of 
further  justification  and  breakdown  of 
these  costs  by  the  industry,  OSHA  is 
unable  to  discount  this  estimate  by 
any  percentage. 

Moreover,  while  Parnell  declined  to 
predict  the  dust  levels  achievable 
under  his  design,  its  aim  was  compli¬ 
ance  with  the  proposed  standard 
whose  ultimate  goal  was  the  200  jig/m* 
level.  As  such,  OSHA  expects  that 
costs  for  achieving  the  500  ;tg/ms  level 
would  not  be  as  great. 

The  projected  production  losses,  of 
$8.7  million,  accounted  for  nearly  a 
third  of  the  industry’s  estimate  of 
$26.7  million  in  total  annual  costs. 
Production  losses  was  only  generally 
identified  as  reduced  efficiency  with 
the  installation  of  controls  such  as  oil 
and  lint  loss  and  cellulose  yield  reduc¬ 
tion  (Ex.  931.  p.  VII-3)  and  Mr.  Wise¬ 
man  could  not  supply  any  further 
breakdown  at  the  hearing  (Tr.  3421). 
It  should  be  noted  that  Parnell’s 
design  study  did  include  instances 
where  the  choice  of  controls  and  their 
design  was  based  on  the  need  to  main¬ 
tain  efficiency  (Ex.  93J,  pp.  14,  30,  44, 
50).  To  the  extent  that  production  loss 
has  already  been  considered  in  the 
design  study,  the  estimates  in  the  eco¬ 
nomic  impact  study  would  be  overstat¬ 
ed.  Further,  industry  testimony  re¬ 
flected  an  existing  secular  decline  in 
the  number  of  oil  mills  and  projected 
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that  a  new  regulation  would  accelerate 
shutdowns  in  the  industry.  However, 
these  industry  estimates  of  compliance 
costs  were  based  on  the  assumption 
that  compliance  costs  would  apply  to 
all  83  firms.  If  a  large  percentage  of 
mills  are  expected  to  cease  operations, 
then  compliance  costs  must  be  reduced 
by  that  percentage. 

For  these  reasons,  though  there  are 
no  other  estimates  of  industry-wide 
costs,  it  appears  to  OSHA  that  the  es¬ 
timates  of  $75  million  for  investment 
and  $26.7  million  for  annual  costs  are 
high,  even  for  the  best  available  tech¬ 
nology  and  even  as  a  highside  esti¬ 
mate.  Given  time  for  development  and 
implementation,  lower  cost  technology 
may  be  developed  to  permit  control 
costs  under  those  of  the  industry’s 
design  study  and  to  reduce  any  pro¬ 
jected  production  losses. 

OSHA  also  believes  that  a  figure  of 
75  percent  as  the  number  of  mills 
which  would  close  rather  than  incur 
the  costs  of  compliance  is  very  high. 
However,  to  the  extent  that  the  exist¬ 
ing  secular  decline  in  the  number  of 
mills  continues  and  is  accelerated  by 
the  costs  of  complying  with  the  500 
^g/m3  regulation,  the  industry  esti¬ 
mate  overstates  the  prediction  of  the 
capital  costs  of  compliance  by  includ¬ 
ing  the  costs  of  all  83  firms  presently 
in  operation. 

The  economic  impact  study  conclud¬ 
ed  that  62  of  the  83  mills  are  likely  to 
close  as  a  result  of  the  added  costs  of 
cotton  dust  regulation.  However  this 
conclusion  is  based  on  two  assump¬ 
tions  that  do  not  appear  to  be  realistic: 
(1)  that  none  of  these  costs  can  be 
shifted  and  (2)  that  costs  and  revenues 
will  be  constant  over  the  next  20  years 
(Tr.  3421-22).  As  noted  above,  even  if 
competitive  pressures  will  prevent 
product  price  increases,  some  shift  in 
the  form  of  reduced  imput  prices  is 
likely  to  occur.  As  long  as  fiber  is 
ginned  and  byproducts  such  as  seed 
are  produced,  fiber  producers  will  sell 
byproducts  for  any  price  they  can  get. 
To  the  extent  seed  prices  decline,  the 
amounts  would  be  absorbed  in  fiber 
prices  rather  than  in  seed  mills.  The 
industry  assumption  was  based  largely 
on  the  anticipated  effects  of  the  pro¬ 
posed^  regulation  on  ginning.  However 
the  final  regulation  differs  substan¬ 
tially  from  the  proposed  regulation 
and  compliance  costs  for  gins  are  now 
calculated  to  be  on  the  average  of  $659 
per  gin  in  the  first  year  and  $612  an¬ 
nually  thereafter,  costs  which  will  not 
result  in  the  economic  disarray  the 
economic  impact  study  for  cottonseed 
processors  had  anticipated.  Moreover, 
the  industry  as  a  whole  clearly  antici¬ 
pates  cost  shifts  through  the  fiber  pro¬ 
ducer  from  the  cotton  seed  processors 
(Tr.  3609-10,  3620-23). 

As  a  result  it  is  not  reasonable  to 
project  continued  costs  and  revenue 
patterns  over  20  years  as  a  basis  for 


predicting  shutdown  of  firms.  To  the 
extent  that  compliance  costs  are  offset 
by  reduction  in  costs  of  raw  materials, 
the  firms  would  remain  sufficiently 
profitable  to  warrant  investment  of  in¬ 
ternal  funds  where  available  or  from 
external  sources  by  borrowing.  The  in¬ 
dustry  report  indicates  a  number  of 
reasons  why  such  closures  might  not 
occur  despite  economic  pressure  (Ex. 
93i,  pp.  II-6,  II-7)  and  also  notes  that 
the  primary  reason  for  past  closings 
has  been  a  shortage  of  cottonseed  for 
processing  (Ex.  93i,  p.  III-l).  The  large 
number  of  predicted  shutdowns  ap¬ 
pears  unlikely  as  long  as  there  is  a 
supply  of  seed  which,  as  a  byproduct, 
must  be  considered  as  being  inelastic 
in  supply. 

Some  firms  which  may  experience 
losses  or  may  apparently  be  marginal 
in  their  profit  position  may  decide  to 
close.  OSHA  does  not  view  such  clos¬ 
ings  necessarily  as  a  result  of  regula¬ 
tion  in  view  of  secular  decline  in  the 
number  of  oil  mills  over  the  decade. 

C.  Knitting.  While  RTI  estimated 
about  168,000  production  and  mainte¬ 
nance  workers  in  knitting  firms  may 
have  some  exposure  to  cotton  dust  in 
their  normal  activities,  this  industry, 
covered  by  the  proposed  regulation, 
was  omitted  from  the  RTI  study  for 
lack  of  adequate  data  (IIS,  p.  1-2). 
Testimony  for  the  knitting  industry 
was  presented,  but  costs  of  compliance 
were  not  estimated,  either  in  that  tes¬ 
timony  or  by  RTI,  for  the  knitting 
process.  R.  L.  Thistlewaite  of  the  Na¬ 
tional  Knitwear  Manufacturers  Associ¬ 
ation  said  that  some  firms  in  the  knit- 
ing  industry  make  yam  but  testimony 
on  yam  production  processes  had  been 
presented  by  ATMI  and  AYSA  (Ameri¬ 
can  Yam  Spinners  Association)  Associ¬ 
ation  members  knit,  cut  and  sew  ap¬ 
parel. 

Mr.  Thistlewaite  said  the  effects  of 
very  large  compliance  costs  could  de¬ 
press  sales  at  the  retail  level,  which 
are  subject  to  foreign  competition.  If 
cotton  costs  are  too  high,  knitters  will 
have  to  switch  to  synthetics  or  to  for¬ 
eign  sources  where  regulatory  costs 
are  lower. 

Since  the  final  regulation  provides 
for  a  higher  permissible  exposure  limit 
(500  fig/m3)  for  knitting  and  there  is 
evidence  in  the  record  of  existing  low 
levels  in  knitting,  OSHA  does  not  feel 
that  the  costs  of  engineering  controls 
will  be  significant  for  the  knitting 
processes.  However,  these  firms  would 
be  likely  to  encounter  the  minimum 
costs  of  medical  surveillance,  monitor¬ 
ing  and  other  requirements  of  this  reg¬ 
ulation. 

D.  Classing  and  Warehousing.  Ware¬ 
houses,  classers  and  shippers  are  not 
expected  to  require  significant  engi¬ 
neering  controls  as  a  result  of  the  in¬ 
crease  in  the  maximum  exposure  level 
to  500  pg/ma  in  this  regulation.  A 
sample  of  existing  exposure  levels  in¬ 


dicates  most  facilities  meet  200  j*g/m\ 
and  few  readings  were  in  excess  of  500 
fig/m*.  The  capital  and  other  expendi¬ 
ture  requirements  can  be  met  because 
of  the  present  low  levels,  and  few  sig¬ 
nificant  costs,  other  than  those  for 
medical  programs  are  anticipated 
under  this  regulation. 

RTI  did  not  estimate  compliance 
costs  for  classing  or  warehousing.  In¬ 
dustry  sources  used  methods  similar  to 
those  developed  by  RTI  for  yam  pro¬ 
duction.  However,  industry  estimates 
included  $1.27  million  for  development 
of  written  programs  for  work  practices 
for  each  of  31  positions  in  each  of  377 
warehouses,  for  a  total  of  11,687  posi¬ 
tions  analyzed  for  a  total  of  14,500 
workers.  The  11,687  positions  were 
multiplied  by  the  cost  per  hour  to  de¬ 
velop  these  programs  for  a  total  of 
$1.2  million.  To  this  NCCA  added 
$67,041  in  first  year  training  costs. 
OSHA  does  not  accept  that  every 
worker  function  in  every  warehouse 
has  to  be  analyzed  separately.  Work 
practices  for  warehouses  can  be  devel¬ 
oped  according  to  the  same  models 
used  by  NCCA  in  their  economic 
report.  This  would  mean  186  positions 
for  a  total  of  $19,358  to  which  OSHA 
has  added  the  NCCA  training  cost  of 
$67,041  to  get  $86,399.  In  addition, 
NCCA  estimated  $6.8  million  a  year  in 
recurring  costs,  or  more  than  two- 
thirds  of  the  estimate  of  annual  costs, 
for  monitoring.  This  estimate  assumed 
sampling  stations  for  each  1,000 
square  feet,  or  233  stations  per  ware¬ 
house  times  377  warehouses.  However, 
this  regulation  requires  sampling  for 
each  major  work  area.  The  $6.8  mil¬ 
lion  for  monitoring  estimated  by 
NCCA  has  been  adjusted  by  OSHA  to 
relect  the  actual  number  of  sampling 
sites  (12,161)  and  total  cost  $851,271. 
The  annual  costs  to  the  industry  are  a 
total  of  $1.4  million:  NCCA’s  estimate 
for  recurring  workpractice  costs  of 
$28,000,  OSHA’s  monitoring  estimate, 
$851,000,  OSHA’s  estimate  for  single 
use  respirators,  $222,000  and  OSHA’s 
estimate  of  workpractice  and  training 
costs,  $86,399. 

E.  Total  compliance  Costs.  Estimates 
of  costs  of  compliance  for  the  princi¬ 
pal  industry  sectors  and  the  major 
cost-related  provisions  of  the  regula¬ 
tion  are  summarized  in  Table  3.  In 
most  cases,  OSHA  has  reviewed  and 
accepted  the  bases  of  the  cost  esti¬ 
mates  presented  in  industry  testimo¬ 
ny,  though  these  have  sometimes  been 
adjusted.  OSHA’s  final  estimates  are 
conservatively  high.  However,  they  are 
sometimes  lower  than  those  presented 
by  RTI. 

A.  Capital  Costs  for  aU.  covered  in¬ 
dustries.  OSHA  has  estimated  capital 
costs  for  all  affected  industries  at 
$656.5  million,  with  the  bulk  of  these 
costs,  $543  million,  for  engineering 
controls  in  yam  production  and  pro¬ 
cessing  in  the  textile  industry.  OSHA 
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adopted  industry’s  estimate  for  capital 
cost  In  the  textile  industry.  OSHA’s 
estimate  of  $31.5  million  in  capital 
costs  for  waste  processing  is  the  sum 
of  the  estimates  of  NCCA  for  the  recy¬ 
cling  and  gametting  processes.  The  in¬ 
dustry  estimate  for  seed  processing 
capital  requirements  was  $75  million. 

OSHA  anticipates  that  no  engineer¬ 
ing  controls  will  be  required  in  ware¬ 
houses.  Capital  may  be  required  for 
monitoring,  or  medical  programs,  but 
only  to  the  extent  that  such  programs 
do  not  already  exist  or  are  not  pro¬ 
vided  by  contracting  services.  It  is 
OSHA’s  view  that  this  will  be  true  also 
for  the  knitting  operations  and  other 
industrial  sectors  for  which  estimates 
were  not  presented. 

OSHA  recognizes  that  this  estimate 
of  total  capital  costs  may  be  viewed  as 
a  substantial  one.  However,  as  is  indi¬ 
cated  below,  it  is  within  the  financial 
capability  of  these  industries  to  bear 
these  costs. 

B.  Total  Annualized  Costs.  Total  an¬ 
nualized  costs  as  noted  above,  include 
the  maintenance,  operating  and 
energy  costs  of  all  provisions  as  well  as 
the  interest,  depreciation  and  other 
charges  associated  with  the  installa¬ 
tion  of  engineering  controls.  The  total 
annualized  costs  for  the  textile  indus¬ 
try  ($171  million)  as  for  other  indus¬ 
tries,  are  dominated  by  the  annualized 
capital  cost  ($109  million).  These  total 
annualized  cost  of  $171  million  a  year 
for  all  provisions,  were  based  on  indus¬ 
try  estimates  of  capital  required  and 
industry  assumptions  on  annualizing 
capital  charges,  but  on  RTI  calcula¬ 
tions  of  the  costs  of  other  provisions. 

The  estimate  of  $6.9  million  in  total 
annualized  costs  of  waste  processing 
was  taken  from  industry  testimony,  as 
noted  above.  For  the  seed  mills,  how¬ 
ever,  the  industry  estimate  of  annua¬ 
lized  costs  was  $26.7  million. 

Although  for  warehouses  it  is  antici¬ 
pated  that  there  will  be  little  need  for 
engineering  controls,  there  will  remain 
costs  of  other  provisions  such  as  medi¬ 
cal  and  monitoring  programs.  Such 
costs  it  is  anticipated  will  not  exceed 
the  $1.5  million  reported  in  Table  3. 
Thus  the  sum  of  total  annualized  costs 
is  estimated  at  $206.1  million  for  the 
principal  industries  covered  by  the 
regulation. 

OSHA  believes  this  to  be  a  conserva¬ 
tively  high  estimate  of  the  current 
costs  of  compliance  with  the  final  reg¬ 
ulation.  OSHA  estimates  do  not 
assume,  for  either  the  textile  or  non¬ 
textile  industries,  compliance  with  the 
current  standard.  Although  record  evi¬ 
dence  established  that  some  oper¬ 
ations  are  in  compliance  with  the  per¬ 
missible  exposure  limit  of  the  previous 
regulation,  and  indeed  that  some  oper¬ 
ations  have  already  achieved  or  are 
close  to  achieving  the  permissible  ex¬ 
posure  limit  of  this  standard,  it  could 
not  be  determined  to  what  degree  par¬ 


ticular  permissible  exposure  limits  had 
been  met  and  by  what  proportion  of 
the  various  industry  sectors.  More¬ 
over,  except  in  the  case  of  textile  in¬ 
dustry  investment  in  controls,  OSHA’s 
estimate  of  total  annualized  costs  does 
not  account  for  current  industry 
spending  for  programs  that  will 
achieve  compliance.  The  record  indi¬ 
cates  that  some  employers  are  already 
conducting  medical  surveillance  pro¬ 
grams  and  furnish  employees  with  res¬ 
pirators. 

OTHER  ECONOMIC  IMPACTS 

The  estimate  of  total  annualized 
costs  is  important  in  assessing  the  eco¬ 
nomic  impacts  of  the  regulation. 
These  costs  are  assumed  to  be  the 
passed  through  to  those  who  consume 
fiber  products.  As  a  result,  changes  in 
price  levels  and  other  impacts  are  di¬ 
rectly  related.  Less  directly  related  are 
effects  on  industry  structure,  produc¬ 
tion  and  employment. 

In  the  IIS  (Section  VI  of  Volume  I) 
RTI  analyzes  in  some  detail  the  eco¬ 
nomic  effects  of  the  proposed  cotton 
dust  standard  for  different  exposure 
limits.  The  analyses  are  done  separate¬ 
ly  and  in  greater  detail  for  the  yam 
producing  industries,  and  they  are 
then  reported  for  other  covered  cotton 
processing  industries  before  they  are 
summarized  for  the  total  industry 
effect. 

A.  Additional  Manpower.  The  regu¬ 
lation  will  require  the  employment  of 
additional  manpower  in  order  to  pro¬ 
vide  for  the  maintenance  and  oper¬ 
ation  of  engineering  controls  and  for 
the  implementation  of  non-engineer¬ 
ing  provisions,  such  as  the  medical  sur¬ 
veillance,  respirator  and  monitoring 
programs,  and  to  offset  any  changes  in 
labor  productivity. 

RTI  projected  that  the  200  jig/m* 
standard  of  the  proposed  regulation 
manpower  requirements  could  easily 
be  provided  by  internal  or  regional 
labor  supplies  except  for  the  very 
highly  skilled.  The  impact  on  wage 
rates  was  termed  negligible  since  the 
change  was  less  than  1  percent  of  cur¬ 
rent  employment  and  since  there  are 
continuing  additions  to  the  labor  force 
(IIS,  pp.  VI-122-123). 

On  the  basis  of  the  conclusion  by 
RTI,  it  is  clear  that  the  final  regula¬ 
tion  will  have  less  of  an  effect  than 
the  “minimal”  and  “negligible”  ones 
associated  with  proposed  200  jig/m3 
standard  for  several  reasons  one  of 
which  is  that  the  amounts  of  controls 
requiring  maintenance  will  be  less. 

B.  Energy.  There  are  two  types  of  ef¬ 
fects  on  energy  consumption  that 
could  result  from  the  regulation.  One, 
noted  by  G.  C.  Cortwright  of  the  In¬ 
dustry-wide  Byssinosis  Committee, 
would  occur  in  the  substitution  of 
other  fibers,  principally  synthetics  de¬ 
rived  from  petroleum,  for  cotton 
which  is  an  annually  renewable  fiber 


which  uses  much  less  energy  than  any 
other  source  per  unit  of  fiber  (Tr. 
2617-2622).  RTI  did  not  analyze  this 
type  of  energy  effect,  but  instead  con¬ 
centrated  on  the  increased  use  of 
energy  for  providing  power  for  the  en¬ 
gineering  controls  required  by  the  reg¬ 
ulation. 

The  estimated  energy  costs  of  the 
final  regulation  are  less  than  a  third 
of  the  estimates  of  RTI  for  the  200 
jig/m3  level.  On  that  basis,  the  impact 
on  the  national  energy  situation  would 
be  even  less  than  the  estimate  of  RTI; 
it  would  affect  about  0.018  percent  of 
national  energy  consumption,  by  ap¬ 
plication  of  that  percentage  to  the 
RTI  estimates.  It  still  would  be  signifi¬ 
cant  for  the  industries  involved,  espe¬ 
cially  the  textile  industry.  RTI  esti¬ 
mated  energy  costs  for  yam  produc¬ 
tion  and  weaving  at  $154.2  million  a 
year  for  the  200  /ig/m3  level  (IIS,  p.  I- 
15).  The  estimate  in  industry  testimo¬ 
ny  related  to  the  final  regulation  for 
textile  industry  was  $49.0  million. 
Thus  the  estimated  effect  on  the  tex¬ 
tile  industry,  the  principal  user  of 
added  energy,  would  be  much  less 
under  this  final  regulation.  Since  a 
much  smaller  proportion  of  the  total 
extra  energy  use  is  in  other  sectors,  it 
is  reasonable  to  conclude  that  there 
would  be  no  appreciable  impact  on 
energy  use  as  a  result  of  the  final  reg¬ 
ulation. 

C.  Capital  requirements.  Financing. 
RTI  noted  that,  even  if  it  is  assumed 
that  there  will  be  no  impact  on  profits 
because  costs  are  passed  on  and  the 
rate  of  return  in  investment  is  main¬ 
tained  for  the  same  profitability,  the 
availability  of  capital  financing  could 
be  a  problem  in  compliance  with  the 
cotton  dust  regulation.  There  might 
be  capital  shortages,  and  the  need  for 
funds  could,  RTI  said,  have  impacts  on 
regional  and  national  growth  since  less 
capital  might  be  available  for  replace¬ 
ment  of  obsolete  equipment  and  ex¬ 
pansion  of  capacity  to  the  extent  that 
capital  is  invested  in  controls.  Howev¬ 
er,  it  was  noted  that  the  existence  of 
excess  capacity  in  the  industry  indi¬ 
cates  that  there  would  be  no  severe 
shortages  of  capacity  as  a  result  of  the 
capital  requirements  for  compliance. 
The  extent  of  the  impact  of  capital  re¬ 
quirements  and  availability,  RTI  said, 
would  depend  on  how  they  are  fi¬ 
nanced,  the  time  permitted  for  compli¬ 
ance  and  the  interest  rate. 

Over  the  past  10  years,  Fitzgerald 
said,  the  industry  has  tended  to  fi¬ 
nance  capital  spending  through  inter¬ 
nally  generated  funds,  since  it  has 
been  difficult  to  raise  funds  externally 
(TR  2746).  Arthur  Figh,  vice  president 
of  Chase  Manhattan  Bank  agreed.  He 
equated  the  RTI  control  costs  esti¬ 
mate  with  four  years  of  after-tax  prof¬ 
its.  He  said  the  control  investment 
costs  would  be  passed  on  to  consumers 
ultimately,  but  textile  industry  eam- 
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ings  are  likely  to  remain  at  about  half 
of  the  profit  level  of  industry  general¬ 
ly,  so  that  there  was  a  question  of  via¬ 
bility  of  some  firms  with  greater  bur¬ 
dens,  especially  older  and  smaller  ones 
competing  with  newer  plants  with 
lower  costs.  While  the  investment  in 
the  industry  has  exceeded  depreci¬ 
ation,  a  situation  that  is  not  unusual, 
some  of  the  firms  have  higher  profits 
(TR.  2566-2517). 

RTI  noted  that  industry  analyses  of 
issues  on  capital  availability  were  less 
valuable  because  the  financing  issues 
related  to  individual  companies,  and 
each  industry  was  a  heterogenous 
group  of  firms.  The  rate  of  return  on 
investment  varies  with  the  size  of 
firms,  as  does  the  level  of  profits  after 
taxes,  RTI  said,  with  some,  especially 
among  the  smaller  firms,  having 
losses.  (RTI  assumed  that  there  was 
no  significant  variation  in  capital  and 
compliance  costs  per  unit  of  output 
and  therefore  expected  none  in  profit 
levels  before  and  after  compliance 
that  would  be  attributable  to  firm  size. 
This  was  reasonable  under  the  RTI  as¬ 
sumption  overall  that  there  wras  com¬ 
pliance  with  the  current  standard;  it 
may  not  be  true  if,  as  in  the  regula¬ 
tory  cost  estimates  which  do  not 
assume  current  compliance,  the  small¬ 
er  firms  have  invested  less  in  controls 
than  the  larger  firms  have.) 

Ratios  of  capital  requirements  to 
after-tax  profits  were  used  by  RTI  as 
guides  to  the  availability  of  capital  fi¬ 
nancing.  After-tax  profits  were  used 
only  as  an  indicator,  since  the  capital 
expenditures  will  themselves  affect 
tax  levels;  through  any  investment  tax 
credit  and  cost  recognition,  such  ex¬ 
penditure  would  reduce  tax  levels  for 
firms  with  profits.  However,  after-tax 
profits  may  serve  as  guides  to  the 
availability  of  funds  for  internal  fi¬ 
nancing  of  capital  requirements  and 
determine  eligibility  for  borrowing,  as 
evidence  of  ability  to  repay  funds  ob¬ 
tained  from  external  sources.  RTI 
found  these  capital-profits  ratios 
higher  in  each  industry  for  the  small¬ 
er  firms.  (The  implications  of  this 
finding  on  market  competition  are  dis¬ 
cussed  in  the  next  section).  RTI  exam¬ 
ined  a  number  of  firms  and  found 
that,  for  capital  requirements  of  the 
proposed  200  fig/m*  standard,  capital 
expenditures  were  three  times  the 
annual  after-tax  profits  for  all  firms  in 
the  weaving  sector,  with  more  than 
$500,000  a  year  in  sales.  For  the  same 
200  ng/m3  level  for  yam  firms  the 
range  was  from  2.19  to  5.51  of  the  cap¬ 
ital  after-tax  profit  ratios  for  compa¬ 
nies  with  sales  in  excess  of  $500,000  a 
year.  There  was  great  variability  in 
the  ratios  of  the  smaller  firms  with 
sales  under  $500,000  a  year. 

RTI  provided  an  anlaysis  in  detail 
for  35  publicly  owned  firms.  RTI 
noted  that,  while  the  financial  impact 
was  high  for  the  200  fig/m3  level,  it 


was  much  less  for  the  500  pg/m*,  level, 
which  would  be  “manageable”  for  all 
but  the  smallest  firms  (This  analysis  is 
reported  in  IIS,  pp.  VI -4 1-54,  95-99 
and  127).  In  testifying  on  these  ef¬ 
fects,  however.  Dr.  LeSourd  of  RTI 
noted  that  implementation  of  the  pro¬ 
posed  standard  would  require  adjust¬ 
ments  within  the  cotton  textile  indus¬ 
try  and  might  be  difficult  for  many 
firms  but  that  in  time  there  would  be 
rising  prices  and  market  adjustments 
so  that  revenues  would  cover  costs.  Al¬ 
though  the  impact  on  any  one  firm 
cannot  be  predicted,  he  said,  nothing 
in  the  RTI  study  showed  that  the 
cotton  industry  as  a  whole  would  be 
threatened  by  the  impact  of  the  pro¬ 
posed  200  jig/m3  standard  (TR  561- 
563). 

For  several  reasons,  the  impact  of 
the  final  of  the  final  standard  will  be 
much  less  severe  than  the  effects  de¬ 
scribed  by  RTI  for  the  200  pg/m* 
standard.  Estimates  of  capital  costs 
are  less  than  half  of  the  estimate  of 
RTI  for  the  200  p g/m3  level.  As  a 
result,  on  the  average,  the  captial- 
profit  ratios  estimated  by  RTI  would 
be  expected  to  decline  dramatically. 

RTI  notes  that  the  severity  of  the  fi¬ 
nancing  problem  would  be  relieved 
with  additional  time  for  achieving 
compliance.  That  may  be  the  case,  but 
only  if  firms  are  not  inclined  to  wait 
until  the  end  of  the  period  allowed  to 
arrange  the  financing  of  controls. 

It  is  OSHA's  conclusion  that  al¬ 
though  some  marginal  employers  may 
shut  down  rather  than  comply,  the  in¬ 
dustry  as  a  whole  will  not  be  threat¬ 
ened  by  the  capital  requirements  of 
the  regulation,  which  are  far  less 
severe  than  the  proposed  200  p.g/m* 
standard.  As  noted  above,  concentra¬ 
tion  into  larger  firms  is  a  trend  which 
currently  exists  in  the  cotton  industry 
and  which  is  not  attributable  to  OSHA 
regulation.  OSHA  is  confident  that 
the  productive  capacity  of  the  surviv¬ 
ing  firms  in  the  affected  industries 
will  be  able  to  meet  the  demands  for 
production  of  cotton  products. 

Difficulties  of  financing  capital  costs 
in  non-textile  sectors  would  be  limited 
to  the  waste  recyclers  and  cotton  seed 
processors  since  those  sectors  are  the 
ones  that  will  be  required  to  make 
major  investment  in  engineering  con¬ 
trols.  While  OSHA  recognizes  that  the 
expected  capital  costs  are  major  and 
will  present  more  difficult  problems 
than  in  the  textile  sectors,  OSHA  con¬ 
cludes  that  industry  assessments  of 
the  effects  of  such  problems  have  been 
adjusted  when  allowance  is  made  for 
the  predicted  ability  of  these  firms  to 
pass  increased  costs  back  through  the 
fiber  producers  and  for  the  negligible 
economic  impact  which  the  final 
standard,  as  opposed  to  the  proposal, 
will  have  on  the  ginning  industry. 
With  these  important  factors  is  mind, 
OSHA  believes  that  the  capacity  of 


these  sectors  to  bear  the  costs  of  com¬ 
pliance  is  far  greater  than  the  indus¬ 
try’s  assessments  would  indicate.  This 
is  not  to  say  that  OSHA  expects  every 
firm  to  survive;  indeed  the  clear  trend 
of  secular  decline  of  the  number  of 
firms  establishes  that  not  all  closings 
will  be  attributable  to  this  regulation. 
However,  OSHA's  statutory  mandate 
does  not  guarantee  that  the  costs  of 
regulation  will  never  lead  to  the  shut¬ 
down  of  marginal  firms.  In  light  of  all 
these  considerations,  OSHA  concludes 
that  the  standard  as  applied  to  these 
sectors  as  a  whole  will  not  threaten 
their  economic  viability  and  thus  is 
generally  feasible. 

I.  Benefits.  The  legislative  history 
and  language  of  the  Occupational 
Safety  and  Health  Act,  as  distin¬ 
guished  from  some  other  environmen¬ 
tal  and  safety  legislation,  clearly  indi¬ 
cate  that  Congress  has  already  arrived 
at  a  judgment  concerning  the  balanc¬ 
ing  of  cost  and  benefit,  with  the  result 
that  worker  safety  and  health  are  to 
be  heavily  favored  over  the  economic 
burdens  of  compliance.  Specifically, 
Section  6(b)(5)  of  the  Act  provides 
that: 

“The  Secretary  in  promulgating  standards 
dealing  with  toxic  materials  or  harmful 
physical  agents  under  this  subsection,  shall 
set  the  standard  which  most  adequately  as¬ 
sures,  to  the  extent  feasible,  on  the  basis  of 
the  best  available  evidence,  that  no  employ¬ 
ee  will  suffer  material  impairment  of  health 
or  functional  capacity  even  if  such  employ¬ 
ee  has  regular  exposure  to  the  hazard  dealt 
with  by  such  standard  for  the  period  of  his 
working  life.  Development  of  standards 
under  this  subsection  shall  be  based  upon 
research,  demonstrations,  experiment  and 
such  other  information  as  may  be  appropri¬ 
ate.  In  addition  to  the  attainment  of  the 
highest  degree  of  health  and  safety  protec¬ 
tion  for  the  employee,  other  considerations 
shall  be  the  latest  available  scientific  data 
in  the  field,  .he  feasibility  of  the  standards, 
and  experience  gained  under  this  and  other 
health  and  safety  laws”. 

Thus,  while  feasibility  is  an  appro¬ 
priate  consideration,  the  Secretary  is 
directed  to  set  standards  which  attain 
the  “highest  degree  of  health  and 
safety  protection  for  the  employee 
*  *  •»» 

This  does  not  mean,  however,  that  a 
systematic  evaluation  of  costs  and 
benefits  is  not  to  be  encouraged  within 
the  limits  of  the  estimation  tech¬ 
niques.  In  considering  the  issue  of  fea¬ 
sibility  in  this  rulemaking,  as  in 
others,  OSHA  has  carefully  evaluated 
the  cost  of  compliance  which  may  be 
incurred  by  the  directly  affected  em¬ 
ployers  and  their  ability  to  comply. 
Additionally,  OSHA  believes  that  a 
standard  for  a  substance  which  has 
been  found  to  pose  a  risk  of  chronic 
obstructive  pulmonary  disease  to 
workers  must  assure  maximum  benefit 
(i.e.  prevention  of  serious  illness  or 
death),  constrained  only  by  the  limits 
of  feasibility. 
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There  is  overwhelming  scientific  evi¬ 
dence  that  cotton  dust  produces  ad¬ 
verse  health  effects  among  cotton 
workers.  The  disorders  range  from  an 
acute  reaction  manifested  by  a  depres¬ 
sion  of  pulmonary  function  indicators, 
or  by  subjective  symptoms  such  as 
chest-tightness,  shortness  of  breath, 
or  cough,  chronic  obstructive  pulmon¬ 
ary  disease. 

The  epidemiologic  studies  discussed 
in  the  proposal,  and  in  this  preamble 
(see  Health  Effects  and  Permissible 
Exposure  Limits  sections)  give  an  indi¬ 
cation  of  the  adverse  health  effects 
which  will  be  significantly  reduced  by 
this  standard.  The  work  by  Merchant 
et.  al.  represents  the  most  thorough 
and  objective  evaluation  of  byssinosis 
prevalence  in  the  United  States  textile 
industry.  The  Merchant  study  of  ap¬ 
proximately  3,000  workers  employed 
in  8  cotton  and  cotton-synthetic  blend 
mills  found  a  strong  linear  association 
between  the  prevalence  of  byssinosis 
and  the  concentration  of  lint-free  re¬ 
spirable  dust  as  measured  by  vertical 
elutriator.  In  cotton  preparation  areas 
Merchant  found  a  byssinosis  preva¬ 
lence  1  of  7  percent  (all  grades)  at  100 
Hg/m*  13  percent  at  200  fig/m\  26  per¬ 
cent  at  500  /ig/ms  and  50  percent  at 
1700  ng/m\ 

Research  Triangle  Institute  (RTI), 
OSHA’s  contractor  for  the  inflation¬ 
ary  impact  statement,  estimated  the 
number  of  cases  of  byssinosis  (all 
grades)  that  might  be  expected  cur¬ 
rently  among  yarn  production  workers 
by  job  classification.  The  number  of 
cases  that  would  be  expected  to  occur 
if  current  exposure  levels  were  re¬ 
duced  to  500  fig/m3  and  200  jig/m3 
TWA  were  then  estimated  to  provide 
an  approximation  of  the  direct  bene¬ 
fits  that  would  result  from  compliance 
with  these  alternative  exposure  limits. 
RTI  estimated  that  compliance  with 
500  ^g/m3  and  200  ng/ms  would  lead  to 
the  avoidance  of  103  and  388  cases  of 
byssinosis  (all  grades)  per  year  in  the 
yarn  preparation  areas. 

The  RTI  estimates  of  byssinosis 
cases  avoided  per  year  suffer  from  se¬ 
rious  methodological  problems. 

The  annual  rate  of  new  cases  is  de¬ 
rived  through  a  formula  which  seeks 
to  translate  point  prevalence  estimates 
into  an  annual  incidence  rate  estimate. 
A  relatively  simplistic  formula  which 
uses  the  new  hire  accession  rate  in  the 
textile  industry  is  used  as  the  translat¬ 
ing  mechanism. 

There  is  no  epidemiological  study  of 
incidence  of  byssinosis  and  any  at¬ 
tempt  to  translate  point  prevalence  es¬ 
timates  into  annual  incidence  esti¬ 


mates  is  fraught  with  numerous  meth¬ 
odological  problems. 

The  population  estimates  of  the 
yarn  industry  used  in  the  study, 
126,423  is  an  underestimate.  A  more 
accurate  estimate  would  be  in  the  area 
of  200,000. 

The  point  prevalence  estimates 
themselves  understate  the  problem  in 
that  there  is  a  natural  exodus  of  work¬ 
ers  afflicted  by  acute  respiratory 
symptoms. 

Perhaps  most  damaging  is  the  incor¬ 
rect  use  of  turnover  data,  the  key 
translating  mechanism  to  annual  rate 
incidence.  The  RTI  study  used  5%  as 
the  annual  turnout  rate  whereas,  in 
fact,  it  is  a  monthly  figure.  Were  all 
new  hire  accessions  to  be  new  entrants 
into  the  industry,  the  yearly  turnover 
rate  would  actually  be  60%.  This,  how¬ 
ever,  would  be  an  overstatement  as 
there  is  considerable  turnover  of  work¬ 
ers  within  the  industry.  A  reasonable 
though  conservative  estimate  would  be 
in  the  neighborhood  of  20%  per  year. 

(3)  Using  the  RTI  methodology,  the 
following  estimates  were  generated: 

Ca=wA  (Pc-Ps) 

where  Ca= cases  byssinosis  avoided  per 
year 

w= number  of  workers 

A = labor  accession  rate 

Pc = current  prevalence  rate  of  byssino¬ 
sis 

Ps= prevalence  rate  of  compliance  with 
specific  dust  standard 

For  a  500  /ig/m3  standard  in  yarn 
preparation 

Ca=(200,000)  (0.20)  (0.25-0.1655) 

=3380  cases/yr. 

For  a  200  /ig/m 3  standard 

Ca=(200.000)  (0.20)  (0.25-0.1274) 

=  4904 

Grover  Wrenn  of  OSHA  noted  at 
the  outset  of  the  hearings  on  the  pro¬ 
posed  regulation  that  decisions  on 
standards  are  not  based  primarily  on 
benefit-cost  analysis.  In  their  post¬ 
hearing  statement,  however,  the  coun¬ 
cil  on  Wage  and  Price  Stability  advo¬ 
cated  cost-benefit  analysis  as  the  basis 
for  determining  the  exposure  limit  for 
each  sector  and  provided  examples  of 
reasoning  in  a  theoretical  model.  That 
model  assumed  a  ceiling  amount,  as 
the  most  the  industry  could  afford,  to 
be  spent  for  compliance  costs  and  indi¬ 
cated  the  marginal  basis  for  allocation 
of  such  expenditure.  However,  OSHA 
has  no  desire  to  be  punitive  or  to 
impose  on  industry  all  that  it  could 
afford;  OSHA’s  goal  is  to  protect 


worker  health  and  to  determine  the 
technological  and  economic  feasibility 
of  the  measures  required  to  effect  that 
purpose. 

OSHA  cannot  place  a  specific  value 
on  a  case  of  byssinosis  of  any  grade. 
OSHA  is  confident  that  industry  will 
find  more  efficient,  less  costly  controls 
than  those  estimeted  over  the  period 
for  compliance  partly  as  the  result  de¬ 
velopment  of  new  technology  in  con¬ 
trols  and  in  production  processes. 
OSHA  believes  as  indicated  by  the 
RTI  studies,  that  the  industry  would 
not  be  threatened  by  such  costs,  while 
the  health  of  the  worker  would  be 
threatened  by  the  failure  to  incur 
them. 

Based  upon  the  foregoing  and  the 
record  as  a  whole,  OSHA  finds  that 
compliance  with  the  standard  is  well 
within  the  financial  capability  of  the 
covered  industries.  Moreover,  al¬ 
though  the  benefits  of  the  standard 
cannot  rationally  be  quantified  in  dol¬ 
lars,  OSHA  has  given  careful  consider¬ 
ation  to  the  question  of  whether  these 
substantial  costs  are  justified  in  light 
of  the  hazards  of  exposure  to  cotton 
dust.  OSHA  concludes  that  these  costs 
are  necessary  in  order  to  effectuate 
the  statutory  purpose  of  the  Act  and 
to  adequately  protect  employees  from 
the  hazards  of  exposure  to  cotton 
dust. 

In  making  judgments  about  specific 
hazards,  OSHA  is  given  discretion 
which  is  essentially  legislative  in 
nature.  In  setting  an  exposure  limit 
for  a  substance  like  cotton  dust,  OSHA 
has  concluded  that  it  is  inappropriate 
to  substitute  cost  benefit  criteria  for 
the  legislatively  determined  directive 
of  protecting  all  exposed  employees 
against  material  impairment  of  health 
or  bodily  function.  Where  the  health 
effectiveness  of  alternative  approaches 
are  extremely  uncertain  and  likely  to 
vary  from  situation  to  situation, 
OSHA  believes  it  is  appropriate  to 
adopt  the  compliance  strategy  which 
provides  the  greatest  certainty  of 
worker  protection  even  if  the  ap¬ 
proach  carries  with  it  greater  econom¬ 
ic  burdens  for  the  affected  employers. 

In  the  case  of  the  cotton  dust  stand¬ 
ard,  the  evidence  in  the  record  indi¬ 
cates  that  the  costs  of  compliance  are 
not  overly  burdensome  to  industry. 
Having  determined  that  the  benefits 
of  the  proposed  standard  are  likely  to 
be  appreciable,  OSHA  is  not  obligated 
to  carry  out  further  exercises  toward 
more  precise  calculations  of  benefit 
which  would  not  significantly  clarify 
the  ultimate  decision.  Previous  at¬ 
tempts  to  quantify  benefits  as  an  aid 
to  decision  making  in  setting  health 
standards  have  not  proved  fruitful  (41 
FR  46742). 
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Table  l.— Estimates  of  costs  of  engineering  controls  for  the  textile  industry 1 


Tarn  preparation  Yarn  processing  Total  textile  costs 


Hocutt- 

RTI 

RTI 

Hocutt- 

Hocutt- 

RTI 

RTI 

Thom¬ 

as* 

I* 

II* 

Thom¬ 

as* 

RTI*  Thomas 

I 

II 

Capital  costs  of  equipment . .  467.3  978.8  685.2  75.7  7.7  543.0  986.5  692.9 

Annual: 

Maintenance . 7.6  10.1  7.0  .9  .1  8.5  10.2  7.1 

Energy _ _ 40.8  67.9  47.5  8.2  .6  49.0  68.5  48.1 

Equipment,  annualized’ _ _  92.8  194.4  136.1  15.0  1.5  107.8  196.0  137.6 


Total _  141.2  272.4  190.6  24.1  2.2  165.3  274.7  192.8 


■In  millions  of  dollars. 

’Assumes  achievement  of  0.2  mg/m’  (VE)  for  opening  through  roving.  0.5  mg/m’  <VE)  for  spinning- 
warping.  In  1977  prices.  Does  not  assume  compliance  with  current  cotton  dust  standard,  but  allows  for 
$44.3  million  in  controls  already  installed. 

’Assumes  achievement  of  0.2  mg/m’  (VE)  for  opening  through  spinning,  compliance  with  current 
standard  but  without  allowance  for  other  installed  controls,  and  controls  installed  on  all  production  equip¬ 
ment.  regardless  of  fiber  processed.  In  1974  prices. 

•Adjusts  RTI-I  estimate  by  30  pet  reduction  to  eliminate  controls  on  equipment  to  process  only  syn¬ 
thetics. 

•Assumes  achievement  of  1.0  mg/m’  (VE)  for  yam  processing.  In  1977  prices.  Does  not  assume  compli¬ 
ance  with  current  standard. 

‘Assumes  achievement  of  0.5  mg/m’  (VE)  for  yam  processing,  compliance  with  current  standard  but 
without  allowance  for  any  other  installed  controls.  In  1 974  prices. 

’Capital  costs  annualized  by  factor  of  0.19864  u>  reflect  9-yr  depreciation  period.  10  pet  rate  and 
allowances  for  equipment  taxes  and  other  costs.  RTI  estimates,  initially  estimated  on  the  basis  of  a  factor 
of  0.16075  to  reflect  an  assumption  of  a  14-yr  depreciation  period,  have  been  recalculated  with  the  0.19864 
factor. 

Sources:  Ex.  60.  Hocutt  statement,  for  engineering  control  costs:  Ex.  62.  Thomas  statement,  for  costs  of 
temperature,  humidity  controls  associated  with  Hocutt  equipment  costs;  IIS.  pp.  1-15,  V-17,  V-29. 


Table  2 .—Estimates  of  total  compliance  costs  for  the  textile  industry' 


Capital  costs: 

Engineering  controls . . 

Other  provisions’ _ 

Total _ _ _ _ _ _ _ 

Annualized  costs: 

Capital,  total . . . . . 

Operating,  maintenance,  and  engineering  controls 

Other  provisions’ . 

Energy . 

Total _ _ _ 


Hocutt- 

RTI 

RTI 

Thomas’ 

I* 

n* 

543.0 

986.5 

692.9 

7.0 

7.0 

7.0 

550.0 

993.5 

699.9 

109.2 

197.3 

139.0 

8.5 

10.1 

7.0 

4.3 

4.3 

4.3 

49.0 

67.9 

47.5 

171.0 

279.6 

197.8 

'See  Table  1,  note  (1). 

’See  Table  1.  notes  (2),  (5) 

’See  Table  1,  notes  (3).  (6). 

•See  Table  1.  note  (4). 

’Includes  costs  for  medical,  monitoring  and  other  provisions  as  estimated  by  RTI. 
Sources:  Table  1.  supra,  and  IIS,  pp.  1-15,  V-17,  V-29. 


Table  3.  Estimated  Costs  of  Compliance  by 
Industry  Sector,  in  Millions  of  Dollars 


Capital  Total 

annualized 

Textiles  1 . . 

550.0 

171.0 

Waste  processing  ’.. 

31.5 

6.9 

Seed  processing  ’. _ 

. 

75.0 

26.7 

1.5 

Total _ 

656.5 

206.1 

'  See  notes  on  assumptions  in  Table  1,  supra. 

’The  sum  of  estimates  for  waste  recyclers  and 
g&metting  in  Ex.  99e. 

’Estimates  from  Ex.  93i. 

•Estimates  of  Ex.  95i  adjusted  to  exclude  capita] 
costs  because  of  .5  jig/m’  permissible  exposure  limit 
of  final  regulation  and  to  reduce  monitoring  and 
other  costs  in  accordance  with  final  provisions. 

Sources:  Table  2.  supra,  and  Ex.  93i.  95i  and  99e. 


I.  Summary  and  Explanation  of  the 
Standard 

The  following  sections  discuss  the 
individual  requirements  of  the  stand¬ 
ard.  Each  section  includes  an  analysis 
of  the  record  evidence  and  the  policy 
considerations  underlying  the  deci¬ 
sions  adopted  pertaining  to  specific 
provisions  of  the  standard.  Based  on 
consideration  of  all  the  evidence  in  the 
record,  the  final  standard  sets  differ¬ 
ent  limits  of  exposure  to  the  lint-free 
respirable  fraction  of  cotton  dust  for 
different  segments  of  the  cotton  in¬ 
dustry.  To  the  extent  appropriate,  the 
requirements  in  this  standard  are  simi¬ 
lar  to  requirements  in  other  OSHA 
health  standards  and  reflect  OSHA’s 


regulatory  policy  for  protection  of  the 
health  of  workers. 


CONTINUATION  OF  STANDARD  UNDER 
1910.1000  TABLE  Z-l 

During  the  time  period  provided  for 
instituting  engineering  controls  to 
comply  with  the  permissible  exposure 
limit  promulgated  in  this  rulemaking, 
the  current  standard  for  cotton  dust 
contained  in  29  CFR  1910.1000  will 
continue  in  effect  for  yarn  manufac¬ 
turing.  The  current  standard,  which 
includes  a  requirement  to  implement 
engineering  controls  whenever  feasi¬ 
ble,  was  adopted  in  1971  under  section 
6(a)  of  the  Occupational  Safety  and 
Health  Act.  Since  that  time,  employ¬ 
ers  have  been  under  an  obligation  to 
comply  with  the  1.0  jig/m*  level  for 
“cotton  dust  (raw)”  provided  under 
the  standard.  Although  the  current 
standard  contains  an  exposure  limit 
for  total  dust,  whereas  the  new  stand¬ 
ard  establishes  a  limit  for  respirable 
dust,  efforts  to  comply  with  the  stand¬ 
ard  importantly  contribute  to  the  em¬ 
ployer’s  ability  to  comply  with  the 
new  standard.  The  proposal  envisioned 
that  the  new  standard  would  generally 
build  upon  the  protection  provided 
under  the  current  standard  and  would 
provide  employees  with  greater  protec¬ 
tion  consistent  with  new  data  concern¬ 
ing  cotton  dust  exposure.  No  lessening 
of  protection  or  hiatus  of  coverage  was 
intended  as  a  result  of  the  proposal 
and  promulgation  of  a  new  standard. 

For  employers  who  have  complied 
with  the  current  standard,  compliance 
with  the  new  standard  will  involve  de¬ 
velopment  of  a  compliance  program  to 
reduce  exposures  to  the  new  200  pg/m * 
level  and  implementation  of  those  new 
engineering  controls  over  the  time 
period  provided.  For  employers,  how¬ 
ever,  we  have  not  yet  complied  with 
the  current  standard  through  engi¬ 
neering  controls,  the  promulgation  of 
the  new  standard  is  not  intended  to 
terminate  the  obligations  to  protect 
employees  under  the  current  standard. 
OSHA  does  not  intend  the  4-year  com¬ 
pliance  period  under  the  new  standard 
to  reward  employers  who  have  not  met 
their  burdens  under  the  current  stand¬ 
ard.  By  continuing  to  enforce  the  cur¬ 
rent  standard  until  the  employer  com¬ 
plies  with  the  new  standard,  OSHA 
will  ensure  that  all  yam  workers  are 
accorded  the  protection  provided  by 
the  current  standard,  while  their  em¬ 
ployers  work  toward  compliance  with 
the  new  standard. 

The  requirements  that  employers 
who  have  not  yet  satisfied  the  current 
standard  comply  with  as  well  as  devel¬ 
op  a  compliance  plan  to  meet  the  new 
standard  are  neither  inconsistent  nor 
inequitable.  There  is  evidence  that  in¬ 
stallation  of  engineering  controls  will 
be  required  to  meet  the  current  stand- 
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ard,  and  that  these  controls  will  be  in¬ 
strumental  in  bringing  the  employer 
into  compliance  with  the  new  200  \ig/ 
m*  level.  (Ex.  16,  pp.  19-21;  Ex.  6, 
#109).  Abatement  under  the  current 
standard  will  involve  implementation 
of  controls  which  will  help  the  em¬ 
ployer  reach  the  new  standard.  Fur¬ 
ther,  it  must  be  noted  that  employers 
have  been  under  an  obligation  to 
comply  with  the  current  standard 
since  1971.  Good  faith  efforts  to 
comply  with  the  1  mg/m*  standard, 
where  made  have  generally  been  suc¬ 
cessful  in  significantly  reducing  expo¬ 
sure  to  total  dust  as  well  as  to  respira¬ 
ble  dust. 

The  current  standard,  however,  will 
not  continue  in  effect  in  weaving  or  in 
the  non-textile  segment  of  the  indus¬ 
try  after  the  new  cotton  dust  standard 
becomes  effective.  As  to  non-textiles, 
case  law  developed  from  efforts  to  en¬ 
force  the  current  standard  has  gener¬ 
ally  been  adverse.  OSHA  has  conclud¬ 
ed  therefore,  that  the  continued  appli¬ 
cation  of  the  current  standard  to  these 
employers  would  serve  no  useful  pur¬ 
pose. 

In  the  case  of  weaving,  OSHA  has 
concluded  that  enforcement  of  the 
current  standard  would  impose  a 
greater  burden  on  the  employer  than 
meeting  the  provisions  of  the  new 
standard.  Evidence  presented  in  the 
rulemaking  demonstrated  the  intro¬ 
duced  of  considerable  amount  of  bio¬ 
logically  inert  sizing  materials  during 
the  slashing  and  weaving  operations. 
On  the  basis  of  dose-response  (Ex.  6, 
#51)  and  other  data  (Ex.  59,  59a;  Ex. 
108;  Tr.  447),  OSHA  concluded  that  a 
higher  exposure  limit  could  be  permit¬ 
ted  in  weaving  without  sacrificing 
worker  protection.  As  a  result,  it  does 
not  appear  that  enforcement  of  the 
current  more  stringent  level  in  weav¬ 
ing  is  appropriate  while  compliance 
with  the  new  standard  is  being 
achieved. 

A.  Scope  and  application.  This 
standard  applies  to  all  industries  with 
exposure,  to  cotton  dust,  with  the  ex¬ 
ception,  as  noted  below,  of  the  mari¬ 
time  and  agriculture  industries.  Thus, 
the  standard  applies  to  both  textile 
and  non-textile  industries  including 
yam  manufacturing,  slashing  and 
weaving,  knitting,  cotton  seed  mills, 
waste  processing,  classing  and  ware¬ 
housing.  This  standard  applies  to  mills 
processing  cotton  and  synthetic  blends 
as  well  as  pure  cotton,  but  does  not 
apply  to  mills  processing  wholly  syn¬ 
thetics. 

The  standard  does  not  apply  to  dust 
generated  solely  from  the  handling  of 
woven  and  knitted  materials,  such  as 
dust  generated  during  the  manufac¬ 
turing  of  garments  from  finished  tex¬ 
tile  fabrics.  Nor  does  the  standard 
apply  to  processing  of  washed  cotton. 

The  standard,  as  the  proposal,  does 
not  cover  harvesting  because,  as  stated 
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in  the  proposal,  “it  is  a  distinctively 
farming  operation  and  presents  differ¬ 
ent  exposure  environments  and  possi¬ 
bilities  of  control”  (41  FR  56503). 
Cotton  ginning  is  covered  by  a  sepa¬ 
rate  standard  (29  CFR  1910.1046). 
This  standard  does  not  apply  to  agri¬ 
cultural  operations. 

The  standard  does  not  apply  to  the 
handling  of  cotton  in  the  maritime  in¬ 
dustry.  The  weight  of  the  evidence  in 
the  record  shows  the  working  condi¬ 
tions  peculiar  to  the  maritime  environ¬ 
ment  render  application  of  the  cotton 
dust  standard  unnecessary.  While 
some  of  the  mitigating  factors  consid¬ 
ered  by  OSHA  in  exempting  the  mari¬ 
time  handling  of  cotton  overlap  condi¬ 
tions  sometimes  found  in  other  non¬ 
exempt  industries  it  is  the  sum  of  the 
variables  and  their  particular  interac¬ 
tion  which  has  led  OSHA  to  except 
the  maritime  operation  from  the  scope 
of  this  standard. 

Testimony  in  the  record  supports 
the  finding  that  maritime  workers 
loading  cargo  on  ships,  are  exposed  to 
cotton  dust  for  only  brief  periods.  In 
Galveston,  Texas,  a  cotton  port,  work¬ 
ers  handle  cotton  bales  for  an  average 
of  122  hours  per  year.  Since  Galveston 
is  a  major  port  for  cotton  shipments, 
the  incidental  cotton  dust  exposure  in 
Galveston  would  appear  to  be  of  great¬ 
er  duration  than  that  encountered  in 
other  U.S.  ports.  This  limited  duration 
of  exposure  makes  it  unlikely  that 
cotton  dust  exposure  is  significant  for 
any  appreciable  number  of  the  work¬ 
ers  handling  water  borne  shipments  of 
cotton. 

Aside  from  the  limited  duration  of 
exposure,  the  nature  of  the  shipping 
operation  mitigates  the  amounts  of  ex¬ 
posure  for  the  typical  cotton  bale  han¬ 
dler.  Initially,  cotton  for  shipment  is 
pre-packaged  into  high  density  bales 
and  covered  with  bagging  on  three- 
fourths  of  its  area.  The  cargo  men 
only  handle  the  cotton  when  transfer¬ 
ring  the  bales  from  warehouse  to  hold. 
Work  in  the  enclosed  ships’  holds  is 
rotated  with  work  in  the  open  air 
which  is  done  with  automatic  equip¬ 
ment  such  as  lifts  and  winches.  In 
West  Coast  ports,  the  cotton  is  fully 
containerized  and  there  is  no  worker 
exposure. 

The  West  Gulf  Maritime  Association 
testified  that  it  was  unlikely  engineer¬ 
ing  controls  could  be  installed  because 
of  the  structure  of  the  industry.  The 
maritime  associations  are  merely  labor 
brokers  who  rarely  own  the  ships  or 
barges.  Ship  owners,  who  handle 
cotton  as  a  fraction  of  their  cargo,  are 
more  likely  to  refuse  cotton  shipments 
than  to  install  exhaust  ventilation  in 
their  holds.  The  economic  structure  of 
the  maritime  industry  would  render 
apportioning  of  cost  of  engineering 
controls  and  even  costs  of  other  con¬ 
trol  programs  problematical.  These 
feasibility  problems,  however,  are  sec- 
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ondary  to  protection  of  the  health  of 
the  workers.  The  primary  evidence  re¬ 
quiring  exclusion  of  the  maritime  in¬ 
dustry  is  the  pattern  of  incidental  ex¬ 
posure,  the  indications  that  levels  of 
exposure,  even  under  the  worst  possi¬ 
ble  conditions,  are  minimal  on  a  time- 
weighted  exposure  basis,  and  the  lack 
of  any  data  showing  that  the  level  and 
extent  of  exposure  presents  a  hazard 
to  cargo  loaders. 

In  the  preamble  to  the  proposed 
cotton  dust  standard,  OSHA  recog¬ 
nized  that  health  problems  similar  to 
those  observed  in  the  textile  industry 
do  exist  in  non-textile  industries 
which  process  cotton.  Thus  the 
Agency  did  not  limit  the  scope  of  the 
proposed  standard  to  the  textile  indus¬ 
try.  Upon  reviewing  the  entire  rule- 
making  record,  OSHA  has  concluded 
that  the  epidemiological  evidence  de¬ 
scribed  below  provides  additional  sup¬ 
port  to  the  decision  to  include  all  ex¬ 
posures  to  cotton  dust  within  the 
scope  of  this  final  standard. 

Dr.  David  Barman,  a  private  physi¬ 
cian,  conducted  a  survey  of  employees 
in  one  California  warehouse— com¬ 
press  facility.  Neither  the  14  workers 
registering  respiratory  complaints 
during  pre-screening  nor  the  6  asymp¬ 
tomatic  workers  reported  byssinosis  on 
a  self-administered  questionnaire. 
However,  pulmonary  function  testing 
revealed  tht  5  of  these  20  workers 
would  have  required  periodic  retesting 
according  to  the  criteria  established  in 
the  proposed  standard.  Furthermore, 
12  of  the  14  workers  complaining  of 
respiratory  symptoms  during  the  pre¬ 
screening  worked  around  the  compress 
which  has  been  shown  to  be  a  major 
exposure  point  to  cotton  dust  in  ware¬ 
house  operations. 

In  a  1976  study  of  English  willowers, 
Chinn  et  al.  reported  8  of  32  workers 
showing  a  significant  (greater  than 
10%)  drop  in  pulmonary  function. 
Over  half  of  the  60  workers  studied 
expressed  symptoms  of  chronic  bron¬ 
chitis  although  only  5%  reported  bys¬ 
sinosis  on  a  questionnaire. 

A  NIOSH  survey  of  a  gametting  fa¬ 
cility  showed  an  11%  pre valance  of 
byssinosis  among  34  workers  exposed 
to  dust  levels  ranging  from  3.6-10.9 
/ig/m*  (vertical  elutriated)  in  the  gar- 
netting  department  and  from  0.24-0.43 
Hg/m 3  in  the  mattress-making  areas. 
Twenty  had  symptoms  consistent  with 
chronic  bronchitis.  Moderate  pulmon¬ 
ary  function  changes  were  reported  in 
6  workers.  NIOSH  cautioned  that  use 
of  respirators  on  the  day  of  the  testing 
could  have  suppressed  noticeable  dust 
effects,  thereby  underestimating  the 
prevalance  of  both  objective  and  sub¬ 
jective  symptoms. 

In  Australia,  Barnes  and  ■  Simpson 
found  an  averge  post-shift  fall  in  FEV, 
of  0.12  liters  (0.28  liters  in  dusty  areas) 
among  26  gametters.  Preliminary  re¬ 
sults  of  Noweir’s  research  in  Egypt  in- 
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dicated  byssinosis  prevalance  on  the 
order  of  15%  and  FEV,  decrements 
(greater  than  10%)  in  10%  of  cotton 
waste  workers  exposed  to  dust  levels 
as  low  as  1.0  fig/m3  respirable  dust. 

An  Australian  study  of  one  cotton¬ 
seed  delinting  plant  demonstrated  sig¬ 
nificant  pulmonary  function  changes 
in  more  than  half  of  the  workers.  Sim¬ 
ilarly,  Noweir  et  al.  noted  that  30  per¬ 
cent  of  the  work  force  exposed  to 
cotton  dust  in  two  Egyptian  cotton¬ 
seed  oil  mills  complained  of  byssinotic 
symptoms. 

Although  these  studies  of  non-tex¬ 
tile  industries  do  not  provide  precise 
dose-response  data,  this  data  clearly 
establishes  that  exposure  to  cotton 
dust  in  these  industries,  regardless  of 
the  stage  of  processing  in  which  the 
dust  is  generated,  results  in  byssinosis 
and  other  respiratory  diseases  qualita¬ 
tively  indistinguishable  from  those 
arising  in  the  cotton  textile  industry. 
OSHA  has  concluded  that  the  record 
conclusively  establishes  that  exposure 
to  cotton  dusts  of  the  composition  reg¬ 
ulated  by  this  standard  poses  a  health 
hazard  to  employees  in  non-textile  in¬ 
dustries. 

The  standard  does  not  apply  to  the 
handling  or  processing  of  cotton 
which  has  been  ‘‘thoroughly  washed 
in  hot  water.”  In  exempting  washed 
cotton,  OSHA  recognizes  the  effective¬ 
ness  of  the  washing  process  in  signifi¬ 
cantly  reducing  or  eliminating  the  bio¬ 
logical  effects  of  cotton  dust.  Testimo¬ 
ny  6y  Dr.  Merchant  indicated  that  the 
reduced  biological  effects  observed  in 
washed  cotton  may  be  the  result  of  re¬ 
duced  dust  levels  or  because  the  active 
agents  in  the  dust  are  eliminated  by 
washing.  The  resulting  dust  levels 
upon  washing  were  below  100  fig/m*so 
it  is  impossible  to  determine  the  abso¬ 
lute  basis  for  the  reduced  activity  (Tr. 
1035).  Exemption  of  washed  cotton  is 
consistent  with  the  recommendation 
of  NIOSH  and  other  parties  that 
washed  cotton  be  considered  processed 
cotton. 

The  washing  process  can  be  as 
simple  as  the  water  washing  of  baled 
cotton  with  a  wetting  agent  described 
by  Merchant,  or  as  elaborate  as  the 
bleaching  and  purifying  processes 
commonly  practiced  in  the  health 
products  industry  (Tr.  1016,  Ex.  96). 
Washed  cotton,  however,  does  not  in¬ 
clude  cotton  which  is  steamed  or  auto¬ 
claved.  While  both  steaming  and  auto¬ 
claving  cotton  prior  to  manufacturing 
have  been  used  as  means  of  reducing 
the  health  hazard  from  cotton  dust 
and  have  resulted,  in  certain  processes, 
in  some  reductions  in  dust  levels  and 
improvement  in  pulmonary  function 
there  is  no  evidence  that  either 
method  is  as  effective  as  washing  in 
controlling  the  problem.  In  fact,  a 
study  in  a  Burlington  mill,  although 
noting  an  improvement  in  FEV.  decre¬ 
ment  in  preparation  during  which 


cotton  fibers  are  steamed,  established 
that  dust  levels  and  pulmonary  effects 
increased  in  post-preparation  areas, 
due  possibly  to  adherence  of  the  dust 
to  cotton  fibers  because  of  the  steam¬ 
ing.  Although  Imbus  and  Suh  suggest¬ 
ed  that  steaming  might  serve  as  an  ad¬ 
junct  to  exhaust  ventilation  in  dust 
control,  it  does  not  appear  that  steam¬ 
ing  alone  is  as  effective  as  washing. 
Nor  is  there  evidence  in  the  record 
that  washing  with  solvents  is  as  effec¬ 
tive  as  water.  Therefore,  in  the  ab¬ 
sence  of  more  persuasive  evidence  on 
the  effectiveness  of  steaming  or  wash¬ 
ing  with  solvents  in  reducing  employee 
exposure  to  cotton  dust,  only  cotton 
washed  in  water  is  exempted. 

This  final  standard  establishes  man¬ 
datory  requirements  for  the  control  of 
employee  exposure  to  cotton  dust. 
These  requirements  are  reasonable 
and  appropriate  for  achieving  the 
health  protection  considered  neces¬ 
sary  and  are  based  on  the  entire 
record  of  this  proceeding,  including 
the  extensive  evidence  concerning  the 
types  of  controls  and  procedures  cur¬ 
rently  utilized  by  many  covered  em¬ 
ployers.  OSHA  recognizes,  however, 
that  changing  technology,  new  equip¬ 
ment  and  procedures,  as  well  as  expe¬ 
rience  gained  by  industry  in  the  imple¬ 
mentation  of  this  standard  may  lead 
to  the  development  of  alternative 
means  of  protecting  employees  which 
are  as  effective  as,  or  indeed  more  ef¬ 
fective  than,  those  set  out  in  this 
standard. 

It  is  not  OSHA’s  intention  by  pro¬ 
mulgating  this  standard  to  discourage 
or  inhibit  this  kind  of  innovative  de¬ 
velopment.  On  the  contrary,  to  the 
extent  that  new  and  more  effective 
methods  will  make  the  goal  of  employ¬ 
ees  health  more  readily  achievable, 
adoption  of  these  methods  will  better 
effectuate  the  purposes  of  the  Act.  It 
is  for  this  reason,  in  part,  that  section 
6(b)(5)  of  the  Act  expresses  a  prefer¬ 
ence  for  the  issuance  of  performance 
standards  to  the  extent  practicable. 

We  note,  therefore  (and  have  includ¬ 
ed  a  reference  in  the  standard),  the 
provisions  of  section  6(d)  of  the  Act 
which  provide  for  the  grant  of  var¬ 
iances  to  employers  who  can  show 
that  they  have  developed  alternative 
means  of  providing  employment  and 
places  of  employment  which  are  as 
safe  and  healthful  as  those  required 
by  the  standard.  As  implemented  by 
the  procedural  regulations  in  Part 
1905  of  this  Title,  the  variance  provi¬ 
sions  of  the  Act  permit  the  flexibility 
which  contributes  to  efficient  compli¬ 
ance  with  the  standard.  To  aid  in  the 
expeditious  processing  of  variance  ap¬ 
plications,  the  procedures  allow,  where 
appropriate,  for  the  grant  of  interim 
orders  pending  a  decision  on  the 
merits  of  the  variance  as  well  as  for 
the  consideration  of  variances  applica¬ 
ble  to  groups  of  employers.  OSHA  en¬ 


courages  interested  employers  to  uti¬ 
lize  the  variance  provisions  of  the  Act 
where  equally  safe  and  healthful  pro¬ 
tective  means  are  available. 

B.  Definitions.  The  final  standard 
contains  eight  definitions  some  of 
which  are  changed  from  the  proposal. 
The  definition  of  cotton  dust  is  dis¬ 
cussed  in  detail  in  section  IV,  Permissi¬ 
ble  Exposure.  Limit  (general).  The 
definition  of  washed  cotton  has  been 
expanded  to  make  it  clear  that  the  ex¬ 
emption  does  not  apply  to  washing 
with  solvents.  A  definition  of  yam 
manufacturing  has  been  added  to 
make  clear  what  textile  processes  are 
subject  to  the  200  pg/m3  permissible 
exposure  level.  A  definition  of  lint  free 
respirable  cotton  dust  has  been  added 
to  make  clear  what  fraction  of  cotton 
dust  is  sampled,  since  the  permissible 
exposure  limits  are  now  expressed  in 
terms  of  lint  free  particles. 

C.  Permissible  exposure  limits.  The 
standard  prescribes  three  separate 
permissible  exposure  limits.  The  per¬ 
missible  exposure  limit  for  yam  manu¬ 
facturing  processes  in  the  textile  in¬ 
dustry  is  200  ng/m 3  of  lint-free  respira¬ 
ble  cotton  dust  averaged  over  an  eight- 
hour  work  shift.  The  permissible  expo¬ 
sure  limit  in  the  textile  processes 
known  as  slashing  and  weaving  is  750 
pg/m*  of  lint-free  respirable  cotton 
dust  averaged  over  an  eight-hour  work 
shift.  In  all  other  industries  where  em¬ 
ployees  are  exposed  to  cotton  dust,  in¬ 
cluding  knitting,  the  permissible  expo¬ 
sure  limit  is  500  jig/m3  of  lint-free  re¬ 
spirable  cotton  dust  averaged  over  an 
eight-hour  work  shift.  The  evidence 
and  rationale  supporting  these  envi¬ 
ronmental  levels  are  discussed  in 
detail  in  the  preamble  under  section 
IV,  Permissible  Exposure  Levels. 

D.  Exposure  Monitoring  and  Mea¬ 
surements.  The  final  standard,  like  the 
proposal,  requires  that  the  employer 
monitor  employee  exposure  to  cotton 
dust.  OSHA  discussed  methods  of  ex¬ 
posure  measurement  in  detail  in  its 
proposal  and  in  particular,  significant 
attention  was  devoted  to  sampling  de¬ 
vices  and  personal  versus  area  sam¬ 
pling.  In  enforcing  the  then  existing 
regulation  (29  CFR  1910.1000)  OSHA 
was  required  to  measure  total  airborne 
particulates.  In  that  context  OSHA 
believes  that  the  personal  sampler,  a 
measuring  device  worn  by  an  employee 
while  at  work,  most  closely  reflects 
the  total  airborne  particulates  in  the 
breathing  zone.  The  preamble  to  the 
Secretary’s  proposed  cotton  dust 
standard  recognizes  the  advantage  of 
the  personal  sampler: 

“There  are  definite  advantages  (sic)  in  re¬ 
lating  a  dust  concentrator  measurement  to  a 
particular  employee’s  exposure.  Thus,  wher¬ 
ever  possible,  OSHA  has  considered  the  use 
of  personal  sampling  devices  that  can  be 
worn  by  an  employee  through  the  working 
day  to  be  superior  to  area  samplers,  even 
though  OSHA  is  using  personal  sampler 
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consisting  of  a  portable  pump  to  which  an 
open  face  filter  is  attached  by  means  of 
flexible  tubing.  The  filter  is  then  attached 
to  the  employee’s  lapel  or  collar  .  .  (41 

FR  56505,  December  28,  1976.) 

In  addition,  personal  samplers  con¬ 
stitute  a  basic  sampling  methodology 
for  measuring  employee  exposure  to 
many  toxic  substances,  such  as  lead, 
asbestos,  coke  oven  emissions,  etc.  In 
sum,  personal  sampling  is  recognized 
by  OSHA  and  the  scientific  communi¬ 
ty  as  an  established  method  of  moni¬ 
toring  employee  exposure  to  airborne 
toxic  substances. 

Second,  the  currently  enforceable 
cotton  dust  standard,  which  estab¬ 
lishes  a  permissible  exposure  limit  for 
“cotton  dust  raw”  reflects  the  correla¬ 
tion  between  exposure  to  cotton  dust 
in  general  and  adverse  health  effects. 
However.  OSHA  has  determined  there 
is  a  more  consistent  correlation  be¬ 
tween  lint-free  respirable  particulates 
and  adverse  health  consequences.  Ac¬ 
cordingly,  under  the  proposal  OSHA 
has  examined  the  appropriateness  of  a 
permissible  exposure  limit  based  upon 
a  size-selective  dust  measurement,  i.e., 
lint-free  respirable  particulates.  The 
studies  which  establish  this  correla¬ 
tion  are  based  upon  area  dust  sam¬ 
pling  using  the  vertical  elutriator. 
However,  by  considering  the  use  of  dif¬ 
ferent  sampling  techniques  and  de¬ 
vices,  which  are  the  products  of  devel¬ 
oping  research,  the  Secretary  is  not  re¬ 
pudiating  the  previous  cotton  dust 
standard  or  the  techniques  for  deter¬ 
mining  compliance  therewith.  The  re¬ 
quired  sample  remains  a  lint-free  re¬ 
spirable  dust  sample,  but  the  sampling 
device  to  be  used  can  be  either  the  ver¬ 
tical  elutriator  (VE)  or  a  method  of 
equivalent  accuracy  and  precision. 
This  represents  a  major  change  from 
the  proposal,  as  explained  more  fully 
below.  The  procedures  specified  for 
collection  and  analysis  of  environmen¬ 
tal  samples  when  using  the  vertical 
elutriator,  as  provided  in  Appendix  A, 
are  now  advisory  in  nature,  which  is 
intended  to  allow  for  flexibility. 

Medical  and  environmental  evidence 
presented  in  the  preamble  to  the  pro¬ 
posed  cotton  dust  standard  demon¬ 
strating  the  preferability  of  a  respira¬ 
ble  dust  sampling  to  depict  employee 
exposure,  was  not  disputed.  Most  in¬ 
vestigators  (Ex.  41,  51,  66;  Tr.  530) 
agreed  that  the  correlation  existing 
between  a  respirable  dust  sample  and 
observed  health  effects  mandates  the 
use  of  a  sampling  device  which  enables 
measurement  of  respirable  dust  parti¬ 
cles.  In  fact,  permissible  exposure 
limits  first  formulated  in  the  proposal 
were  based  on  data  obtained  through 
the  use  of  the  vertical  elutriator. 

One  major  change  adopted  required 
redefinition  of  the  cotton  dust  frac¬ 
tion  to  be  measured,  from  a  vertical 
elutriated  sample  to  a  lint  free-respira¬ 
ble  dust  sample.  The  term  “vertical 


elutriated”  refers  to  the  method  of 
precollection  or  separation  of  the  re¬ 
spirable  and  non-respirable  fraction, 
and  not  the  type  of  dust  sample, 
whereas  respirable  refers  to  particles 
which  are  capable  of  deposition  in  the 
respiratory  tract. 

OSHA  recognizes  the  many  prob¬ 
lems  associated  with  the  use  of  the 
vertical  elutriator.  (42  FR  56505). 
However,  representatives  from  Bur¬ 
lington  Industries,  ACTWU  (Tr.  996), 
NIOSH  (Tr.  996)  and  the  North  Caro¬ 
lina  Department  of  Labor  agree  with 
OSHA  that  the  vertical  elutriator  is 
currently  the  best  sampling  device 
available  for  separating  particles  with 
aerodynamic  diameters  above  15  mi¬ 
crons  from  the  respirable  portion  of 
cotton  dust.  This  consensus  was  based 
on  an  evaluation  of  data  collected  by 
the  vertical  elutriator  which  demon¬ 
strated  conformity  with  precision  and 
accuracy  requirements  prescribed  in 
the  final  standard  (Tr.  1052). 

In  requiring  the  vertical  elutriator  as 
the  approved  sampling  device  for 
cotton  dust,  OSHA  is  not  eliminating 
the  use  of  other  sampling  devices 
where  equivalency  can  be  demonstrat¬ 
ed.  OSHA  has  provided  in  the  stand¬ 
ard  that  devices  equivalent  to  the  ver¬ 
tical  elutriator  may  be  used  for  cotton 
dust. 

While  equivalency  criteria  must  be 
established  independently  for  each 
proposed  device,  minimum  equivalency 
must  be  determined  either  theoretical¬ 
ly  or  experimentally  by  demonstrating 
that  the  device  uses  standard  statisti¬ 
cal  principles  to  classify  aerosols  aero- 
dynamically  according  to  size  as  does 
the  vertical  elutriator  (effective  cut¬ 
off  of  15  microns)  and  side-by-side 
equivalency  in  field  situations  with 
the  standard  vertical  elutriator  must 
be  demonstrated  to  be  within  an  accu¬ 
racy  and  precision  of  plus  or  minus  25 
percent  or  95  percent  of  the  samples 
over  the  range  of  0.5  to  2  times  the 
permissible  exposure  limit. 

One  device  for  which  equivalency 
was  claimed  during  the  hearings  was 
the  GCA-RDM  101,  which  is  one  type 
of  sampling  device.  Pedro  Lilienfield 
of  GCA  Corporation  presented  evi¬ 
dence  that  the  portable  direct  readout 
dust  monitor,  model  RDM-101  is 
equivalent  to  gravimetric  techniques 
for  measuring  respirable  dust  concen¬ 
trations. 

NIOSH  representatives  argued 
against  acceptance  of  the  GCA  RDM 
101  because  equivalency  had  not  been 
adequately  demonstrated.  Above  700 
ug/m*  there  is  deviation  from  equiva¬ 
lency  for  the  RDM  101  (TR.  2032).  Mr. 
Lilienfild  admitted  on  cross  examina¬ 
tion  that  the  data  collected  by  the 
GCA  on  levels  above  700  ug/m*  “is 
somewhat  insufficient”  (Tr.  3653). 

Also,  Mr.  Lilienfild  admitted  that 
equivalency  had  not  been  demonstrat¬ 
ed  for  all  processes  beyond  opening, 


picking  and  carding  in  the  textile  mill 
nor  in  the  nontextile  industry  (TR. 
3656).  Consequently,  the  utility  of  the 
GCA  RDM  101  monitoring  device  in 
situations  where  side-by-side  equiva¬ 
lency  has  not  been  demonstrated  is 
questionable. 

While  there  are  definite  advantages 
in  using  a  sampling  device  similar  to 
the  GCA  monitor,  the  rulemaking 
record  raises  significant  questions 
which  must  be  addressed  before  OSHA 
will  accept  that  device  as  equivalent  to 
the  vertical  elutriator.  OSHA  re-em- 
phasizes  that  only  devices  which  posi¬ 
tively  demonstrate  equivalency  with 
the  standard  vertical  elutriator  (equi¬ 
valency  as  described  above)  will  be  ac¬ 
cepted  as  alternative  sampling  devices. 
The  burden  of  proving  equivalency  of 
alternative  methods  rests  with  the  em¬ 
ployer  utilizing  an  alternative  device. 
While  OSHA  insists  on  the  demonstra¬ 
tion  of  equivalency  for  any  proposed 
alternative  sampling  devices,  OSHA 
continues  to  encourage  the  develop¬ 
ment  of  alternatives,  especially  size  se¬ 
lective  personal  samplers. 

The  sampling  procedures  proposed 
by  OSHA  in  Appendix  A  received  ex¬ 
tensive  criticism  during  the  hearings. 
Representatives  from  the  North  Caro¬ 
lina  Department  of  Labor  and  Mr. 
Frank  Mackison  from  NIOSH  testified 
that  Appendix  A  should  be  changed 
from  a  required  strategy  to  a  recom¬ 
mended  method.  This  would  assure 
flexibility  and  enable  industrial  hy¬ 
gienists  to  exercise  professional  judg¬ 
ment  in  establishing  optional  sampling 
protocols  (Tr.  4152).  Dr.  Neefus  sup¬ 
ported  this  position  and  agreed  that 
the  workplace  must  be  properly  as¬ 
sessed  before  appropriate  sampling 
protocol  can  be  determined. 

On  the  other  hand,  ACTWU  urged 
that  Appendix  A  be  mandatory  as  ini¬ 
tially  proposed  by  OSHA  (PH  #36),  be¬ 
cause  or  its  value  to  non-professionals. 
Dr.  Y.Y.  Hammad  of  Tulane  Universi¬ 
ty  also  agreed  that  Appendix  A  should 
be  required  because  “requiring  this 
particular  protocol  forces  consistency 
in  measurements  between  different 
people  who  are  performing  the  mea¬ 
surements”. 

OSHA  agrees  that  Appendix  A  may 
not  be  flexible  enough  to  cover  all  sit¬ 
uations  in  which  samples  need  to  be 
collected.  For  example,  Neefus  argued 
that  greater  flexibility  was  required 
with  respect  to  duration,  sequence,  lo¬ 
cation  and  number  of  samplers  (2000- 
2003).  Accordingly,  Appendix  A  is  only 
advisory  in  nature. 

The  final  standard  requires  that 
monitoring  of  all  employees  exposed 
to  cotton  dust  must  be  completed  as 
soon  as  possible  but  not  later  than  12 
months  of  the  effective  data  of  the 
standard.  The  North  Carolina  Depart¬ 
ment  of  Labor  testified  that  one  year 
was  necessary  to  implement  a  sam¬ 
pling  program  due  to  current  produc- 
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tion  schedules  and  delivery  dates.  (Tr. 
4154).  OSHA  believes  that  monitoring 
must  be  completed  at  the  earliest  date 
in  order  that  employers  can  take  ap¬ 
propriate  steps  to  protect  the  health 
of  their  workers.  Taking  into  consider¬ 
ation  production  rates  of  monitoring 
equipment  and  anticipated  delivery 
dates.  OSHA  believes  that  the  North 
Carolina  recommendation  of  one  year 
allows  sufficient  time  for  completion 
of  the  monitoring. 

The  standard  also  requires  remea¬ 
surement  of  employee  exposure  at 
least  every  6  months.  This  require¬ 
ment  was  included  in  the  proposed 
standard  to  ensure  that  the  employees 
exposure  measurement  represents  cur¬ 
rent  exposure  conditions.  Periodic 
monitoring  enables  the  employer  to 
take  appropriate  measures  for  the  pro¬ 
tection  of  his  employees.  As  already 
pointed  out.  adverse  health  effects 
from  cotton  dust  exposure  may  occur 
at  levels  below  the  permissible  expo¬ 
sure  limit.  Therefore,  regardless  of  the 
airborne  concentration  of  cotton  dust, 
exposure  measurements  when  coupled 
with  the  required  medical  data  will 
enable  both  the  employer  and  OSHA 
to  evaluate  the  effectiveness  of  the 
permissible  exposure  level  in  the  re¬ 
duction  of  the  prevalence  of  byssino- 
sis. 

The  standard  also  requires  that 
whenever  there  has  been  a  production, 
process,  or  control  change  which  may 
result  in  new  or  additional  exposures 
to  cotton  dust,  or  whenever  the  em¬ 
ployer  has  any  other  reason  to  suspect 
an  increase  in  employee  exposure,  the 
employer  shall  repeat  the  required 
monitoring  for  those  employees  affect¬ 
ed  by  the  change  or  increase.  Neefus 
agreed  that  it  is  basically  a  good  indus¬ 
trial  hygiene  practice  to  sample  an 
area  after  major  equipment,  ventila¬ 
tion,  or  process  control  changes.  How¬ 
ever,  he  pointed  out  that  minor  proc¬ 
ess  changes  takes  place  daily  in  many 
textile  mills,  such  as  changes  in 
blends,  cotton  mix,  counts  and  yam, 
or  temporary  slow  downs  which,  under 
strict  interpretation  of  the  proposal, 
would  require  daily  sampling  (Tr. 
2003).  To  resolve  this  problem,  Neefus 
recommended  that  there  be  re-deter¬ 
mination  of  exposure  only  when  a 
“major  change”  occurs  and  that  a 
“major  change”  be  defined  as  a  blend 
ratio  changing  from  65-35%,  50-50%, 
or  an  engineering  or  humidification 
change  (Tr.  2016,  2017). 

The  record  demonstrates  the  diffi¬ 
culties  in  attempting  to  distinguish  be¬ 
tween  major  and  minor  changes. 
Therefore,  the  final  standard  does  not 
incorporate  Neefus’  suggestion.  How¬ 
ever,  OSHA  believes  that,  with  the  de¬ 
velopment  of  a  sampling  protocol  spe¬ 
cifically  for  each  operation,  persons 
responsible  for  taking  samples  will  be 
able  to  determine  which  operational 
changes  will  result  in  elevated  dust 
levels,  requiring  additional  monitoring. 
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The  standard  requires  employers  to 
collect  at  least  one  sample  during  each 
shift  for  each  work  area:  This  differs 
from  the  proposal  insofar  as  the 
sample  is  now  for  each  work  area 
where  before  it  was  for  each  job  classi¬ 
fication.  All  of  these  requirements  are 
intended  to  ensure  that  the  monitor¬ 
ing  is  truly  representative  of  the  em¬ 
ployee’s  exposure  over  an  eight  hour 
period.  Since  exposure  conditions  vary 
•throughout  the  day,  at  least  one 
sample  is  to  be  taken  during  each  shift 
in  order  to  ensure  that  ^exposure  mea¬ 
surements  represent  exposure  of  em¬ 
ployees  on  all  shifts.  Pull-shift  sam¬ 
ples  give  more  accurate  indication  of 
an  employee’s  average  exposure 
during  a  work  shift  than  would  sam¬ 
pling  for  less  than  full  shift.  Short 
term  samples  would  tend  to  be  affect¬ 
ed  by  the  variability  of  cotton  dust 
emissions.  Pull-shift  samples  tend  to 
average  out  these  variations.  It  should 
be  emphasized  that  Appendix  A  speci¬ 
fies  that  six-hour  samples  be  collected 
and  not  8-hour  samples,  this  is  partly 
due  to  the  time  required  to  set-up  sam¬ 
pling  equipment,  calibrate,  and  finally 
to  remove  sampling  equipment,  or  in 
other  words  sufficient  time  must  be  al¬ 
lowed  in  any  sampling  strategy  for 
such  mechanical  functions  to  be  per¬ 
formed.  In  .addition,  a  sufficient 
number  of  samples  and  locations  in 
each  work  area  must  be  sampled  to 
ensure  that  the  monitoring  is  truly 
representative  of  an  employee’s  expo¬ 
sure. 

(E)  Methods  of  Compliance.  This 
final  standard  requires  employers  to 
institute  engineering  and  work  prac¬ 
tice  controls,  and  respiratory  protec¬ 
tion,  to  reduce  employee  exposure  to 
cotton  dust  to  dr  below  the  permissible 
exposure  limits  according  to  a  specific 
schedule.  This  requirement  is  in 
accord  with  OSHA’s  policy  that  feasi¬ 
ble  engineering  and  work  practice  con¬ 
trols  must  be  used  as  the  primary 
methods  of  reducing  employee  expo¬ 
sure.  This  policy  is  based  upon  the 
view  that  the  most  effective  means  of 
controlling  employee  exposures  is  to 
reduce  emissions  of  toxic  substances  at 
their  source  through  the  use  of  me¬ 
chanical  means  combined  with  work 
practices  rather  than  through  reliance 
on  the  variability  of  human  behavior 
so  critical  to  the  successful  use  of  res¬ 
pirators. 

This  standard  also  provides  that,  in 
situations  where  feasible  engineering 
controls  and  work  practices  are  insuf¬ 
ficient  to  reduce  exposure  to  the  per¬ 
missible  exposure  limits,  the  controls 
must  nonetheless  be  used  to  reduce  ex¬ 
posures  to  the  lowest  achievable  level 
and  then  be  supplemented  by  the  use 
of  respiratory  protection.  While  respi¬ 
rators  are  not  the  preferred  means  of 
controlling  employee  exposure,  respi¬ 
ratory  protection  must  be  utilized  to 
reduce  employee  exposure  during  the 


period  required  for  installation  of  en¬ 
gineering  controls,  where  engineering 
controls  may  be  inappropriate,  such  as 
during  some  maintenance  operations, 
or  in  those  cases  when  both  engineer¬ 
ing  controls  and  work  practices  do  not 
succeed  in  reducing  exposures  below 
the  permissible  exposure  limit. 

Some  hearing  participants  recom¬ 
mended  a  control  strategy  involving 
principal  reliance  on  respiratory  pro¬ 
tection,  to  reduce  the  cost  of  compli¬ 
ance.  However,  respirators  have  many 
disadvantages  which  preclude  primary 
reliance  or  co-reliance  on  respiratory 
protection  on  an  equal  basis  with  engi¬ 
neering  and  work  practice  controls. 
The  many  difficulties  with  respiratory 
protection  were  enumerated  at  the 
hearing  by  respirator  expert  Bruce 
Held  (Tr.  483):  because  of  difficulties 
in  face  fit,  it  is  difficult  to  know 
whether  the  respirator  actually  pro¬ 
vides  adequate  protection;  respirators, 
by  interferring  with  vision,  hearing, 
and  mobility,  can  cause  safety  prob¬ 
lems;  some  employees  cannot  wear  res¬ 
pirators  because  of  breathing  difficul¬ 
ties.  Finally,  it  is  not  appropriate  to 
place  the  burden  of  compliance  princi¬ 
pally  on  the  employee,  as  would  be  the 
case  if  respiratory  protection  were  the 
principal  means  of  reducing  employee 
exposure.  Therefore,  OSHA  retains  in 
the  standard  the  policy  of  principal  re¬ 
liance  on  engineering  controls  and 
work  practices,  except  in  circum¬ 
stances  where  there  is  no  feasible  al¬ 
ternative  to  reliance  on  respiratory 
protection. 

Even  in  situations  in  which  engineer¬ 
ing  controls  will  not  succeed  in  reduc¬ 
ing  exposure  levels  below  the  permissi¬ 
ble  exposure  limit,  it  is  still  appropri¬ 
ate  to  require  all  feasible  engineering 
controls  to  be  installed,  even  though 
they  would  have  to  be  supplemented 
by  the  use  of  respiratory  protection. 
The  engineering  controls,  by  reducing 
the  exposure,  will  minimize  the  poten¬ 
tial  for  over  exposure  resulting  from 
poorly  fitting  respirators,  and  may 
reduce  the  number  of  employees  who 
need  to  wear  respirators. 

The  assessment  of  the  feasibility  of 
engineering  controls  in  reducing  expo¬ 
sure  to  cotton  dust  is  discussed  earlier 
in  this  preamble.  Since  it  has  been  es¬ 
tablished  that  the  standard  is  general¬ 
ly  feasible,  the  burden  of  proving  in¬ 
feasibility  in  any  particular  case  clear¬ 
ly  rests  on  the  employer.  The  employ¬ 
er  is  in  the  best  position  to  gather  evi¬ 
dence  on  feasibility  in  his  workplace. 
The  employer  is  most  familiar  with 
production  processes  and  the  engineer¬ 
ing  modifications  which  are  applica¬ 
ble.  Further,  it  is  OSHA’s  policy  that 
employers  be  required  to  take  steps  to 
investigate  the  feasibility  of  controls 
and  install  them  as  necessary. 

The  Proposed  Cotton  Dust  Standard 
provided  for  the  phasing-in  of  control 
technology  over  a  period  of  seven 
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years  from  the  effective  date  of  the 
standard.  This  phase-in  program  was 
based  upon  RTFs  assessment  of  prob¬ 
lems  with  the  implementation  of  engi¬ 
neering  controls  to  achieve  a  200  fig/ 
ma  level  in  all  industries  with  cotton 
dust  exposure.  The  phase-in  program 
involved  a  three  tiered  approach  to 
compliance  in  which  employers  were 
required  to  achieve  500  /ig/m*  immedi¬ 
ately,  350  jig/m3  in  four  years,  and  fi¬ 
nally  200  fig/m3  in  seven  years.  This 
final  standard  differs  from  the  propos¬ 
al  in  several  important  respects. 

The  record  of  this  proceeding  dem¬ 
onstrates  that  the  permissible  expo¬ 
sure  limits  established  are  feasible, 
and  that  compliance  with  these  limits 
can  be  achieved  in  a  much  shorter 
time  than  proposed.  The  final  stand¬ 
ard  is  based  on  voluminous  evidence 
offered  by  numerous  parties  during 
the  hearing.  That  evidence  shows  sig¬ 
nificant  advancement  in  dust  control 
especially  by  the  major  yarn  manufac¬ 
turing  companies,  which  include  ef¬ 
forts  to  install  new  production  equip¬ 
ment  which  is  both  cleaner  and  more 
adaptable  to  ventilation  equipment.  As 
described  below  there  was  conflicting 
evidence  regarding  the  time  period  re¬ 
quired  for  implementation  of  engi¬ 
neering  controls.  Although  controls 
have  been  instituted  in  some  parts  of 
the  industry  compliance  has  not  been 
achieved  in  the  vast  majority  of  affect¬ 
ed  industries,  and  therefore  any  deter¬ 
mination  of  the  time  required  for  com¬ 
plete  implementation  of  controls 
throughout  industry  must  be  seen  as  a 
best  estimate  rather  than  established 
fact.  Based  upon  these  considerations 
and  the  record  evidence  OSHA  has  de¬ 
termined  that  compliance  can  be 
achieved  throughout  industry  in  four 
years  from  the  effective  date  of  the 
standard. 

The  Research  Triangle  Institute 
(RTI)  suggested,  based  on  conversa¬ 
tions  with  control  equipment  vendors, 
that  compliance  with  the  200  fig/m3 
limit  in  yarn  processing  could  take 
“perhaps  8  years  or  more,”  and  com¬ 
pliance  by  other  sectors  might  require 
2-3  years  more  than  yam  producers. 
The  primary  determinant  was  the  abil¬ 
ity  of  the  control  industry  to  design, 
produce,  and  install  equipment  that 
will  reliably  produce  the  required 
levels. 

RTI’s  assessment  was  based  on  the 
most  laggard  mills  rather  than  the 
typical.  Most  significant,  however,  was 
OSHA’s  modification  of  the  exposure 
limits  in  weaving  and  in  non-textiles, 
which  is  likely  to  replace  the  need  for 
expensive  and  difficult  dust  control  re¬ 
quirements  with  clearly  achievable  or 
already  achieved  measures. 

For  example,  H.  Hocutt  estimated 
that  72  percent  of  the  weaving  oper¬ 
ations  are  currently  in  compliance 
with  750  fig/m3  (Tr.  2419).  Similarly 
compliance  with  the  500  ng/m3  permis¬ 


sible  exposure  limit  for  non-textiles 
should  be  accomplished  with  less  diffi¬ 
culty  than  anticipated  in  the  proposal; 
in  fact  much  of  the  industry  is  already 
in  compliance  with  this  level. 

The  North  Carolina  Department  of 
Labor  testified  that  five  years  would 
be  required  for  implementation  of  con¬ 
trols  (Tr.  4156)  and  there  was  some  in¬ 
dustry  testimony  which  indicated  at 
least  three  years  was  to  be  anticipated 
for  controls.  In  answer  to  the  follow¬ 
ing  inquiry  addressed  by  NIOSH  to  ex¬ 
tramural  consultants  in  1972,  Dr. 
Imbus  responded: 

"Question:  If  you  feel  that  they  (the  tex¬ 
tile  Industry)  can  not  meet  these  require¬ 
ments  at  the  present  time  what  length  of 
time  would  you  allow  to  meet  these  require¬ 
ments? 

"Answer:  I  believe  it  would  be  necessary  to 
allow  at  least  three  years  to  meet  a  dust 
standard  of  .2  milligrams  per  cubic  meter.  I 
believe  medical  controls  could  be  achieved 
in  most  instances  with  one  year.” 

The  record  does  indicate  that  instal¬ 
lation  of  dust  control  systems  may 
occur  in  significantly  shorter  times 
than  already  described. 

Dr.  R.  Soule  testified; 

“it  is  recognized  that  many  cotton  process¬ 
ing  operations  have  little  or  no  provisions 
for  local  exhaust  or  general  ventilation.  The 
time  period  from  design  of  a  system  to  im¬ 
plementation  in  the  plant  in  such  situations 
easily  could  extend  to  six  months  or  more. 
In  other  plants,  the  basic  components  of 
controls  systems  are  present,  but  in  need  of 
repair  and  general  upgrading.  In  these  situ¬ 
ations  significant  improvement  in  dust  con¬ 
trol  capability  could  be  achieved  in  a  matter 
of  four  to  six  weeks.” 

Installation  of  dust  control  systems 
in  less  than  six  months  was  described 
in  the  NIOSH  document  “Cotton  Dust 
Controls  in  Yarn  Manufacturing.” 
This  publication  outlined  in  detail  the 
efforts  at  dust  control  by  Pneumafil 
Corporation  during  the  early  seventies 
and  documents  the  fact  that  controls 
could  be  installed  in  six  months  or  less 
(Ex.  Ref  109). 

OSHA  does  not  believe  however  that 
implementation  of  engineering  con¬ 
trols  is  attainable  in  these  brief  peri¬ 
ods  throughout  industry.  It  is  obvious 
that  design,  manufacture  and  installa¬ 
tion  of  controls  within  a  short  period 
throughout  industry  would  place  an 
unrealistic  burden  on  the  manufactur¬ 
ers  of  control  technology  especially 
when  one  considers  the  large  number 
of  textile  plants  affected  by  the  stand¬ 
ard. 

Based  on  this  extensive  testimony 
OSHA  has  concluded  that  implemen¬ 
tation  of  engineering  controls  both  in 
brief  periods  of  less  than  a  year  or  ex¬ 
tended  periods  of  7  to  8  years  are  un¬ 
realistic  for  the  reasons  cited.  A  period 
of  3  to  4  years  for  implementation 
throughout  industry  is  eminently  rea¬ 
sonable  and  achievable.  OSHA  will 
therefore  require  complete  implemen¬ 
tation  of  engineering  controls  no  later 


than  4  years  from  the  effective  date  of 
the  standard. 

OSHA  recognizes  that  some  time 
will  be  required  for  implementation  of 
engineering  controls.  First,  each  em¬ 
ployer  must  monitor  employee  expo¬ 
sure  and  determine  the  level  of  em¬ 
ployee  exposure.  This  monitoring 
must  be  completed  no  later  than 
March  4,  1979.  Using  this  monitoring 
data,  the  employer  must  take  steps  to 
develop  a  written  compliance  program. 
These  steps  include  identifying  the 
source  of  emissions  for  which  controls 
must  then  be  designed,  purchased, 
manufactured,  delivered  and  installed. 
It  is  contemplated  that  to  develop  this 
program  most  employers  will  need  to 
rely  on  professional  experts.  The 
standard  requires  that  this  written 
compliance  program  be  completed  no 
later  than  12  months  after  the  stand¬ 
ard’s  effective  date,  (i.e.,  by  September 
4,  1979). 

Having  completed  this  compliance 
plan,  employers  are  then  given  a 
period  of  36  months  (until  September 
4,  1982)  in  which  to  complete  installa¬ 
tion  of  engineering  and  work  practice 
controls  which  reduce  employee  expo¬ 
sure  to  or  below  the  P.E.L.  OSHA 
finds  that  such  a  period  of  time  for 
completion  of  engineering  controls 
will  be  needed  by  a  large  number  of 
employers  within  the  covered  indus¬ 
tries.  Accordingly,  taking  into  account 
the  requirements  of  the  statute  that 
OSHA  consider  "the  feasibility  of 
standard”,  OSHA  has  determined  that 
employers  are  required  to  complete 
implementation  of  engineering  and 
work  practice  controls  by  September  4, 
1982.  As  discussed  below,  employers 
who  have  developed  an  adequate  com¬ 
pliance  plan  and  are  implementing  the 
plan  on  schedule  will  not  be  subject  to 
citation  during  this  period  for  failure 
to  have  completed  installation  of  engi¬ 
neering  controls. 

Initially,  all  employers  will  be  re¬ 
quired,  by  October  4,  1978,  to  provide 
any  dust  respirator,  including  single 
use  respirators,  to  every  employee, 
except  where  the  employer  can  dem¬ 
onstrate  that  employee  exposure  is 
below  the  permissible  exposure  _evel. 

As  explained  in  the  respirator  sec¬ 
tion  supra,  as  soon  as  an  employer 
completes  monitoring,  but  no  later 
than  March  4,  1979,  he  is  required  to 
provide  the  respirator  which  is  appro¬ 
priate  for  the  measured  levels,  in  ac¬ 
cordance  with  the  respirator  selection 
table  requirement. 

This  final  standard  specifies  the  con¬ 
tents  of  the  compliance  plan.  OSHA 
views  the  written  compliance  plan  as 
an  essential  part  of  the  compliance 
program  since  it  will  encourage  em¬ 
ployers  to  actually  achieve  the  con¬ 
trols  and  also  provide  the  necessary 
documentation  to  OSHA,  employers 
and  employees  of  the  compliance 
methods  chosen,  the  extent  to  which 
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controls  have  been  instituted  and 
plans  to  institute  further  controls  to 
achieve  safe  and  healthful  workplaces. 

The  standard  requires  that  the  em¬ 
ployer  establish  the  written  plan  no 
later  than  September  4,  1979.  This 
plan  must  set  forth  a  schedule  where¬ 
by  the  employer  will  reduce  exposures, 
solely  by  means  of  engineering  and 
work  practices  controls,  to  or  below 
the  permissible  exposure  limit  no  later 
than  September  4,  1982. 

Upon  examining  the  employer’s 
compliance  plan,  the  Secretary  will  de¬ 
termine  whether  the  schedule  for  de¬ 
velopment  and  implementation  of  en¬ 
gineering  and  work  practice  controls  is 
designed  to  and  will  achieve  compli¬ 
ance  with  the  P.E.L.,  by  these  means, 
by  September  4,  1982.  OSHA  will  take 
enforcement  action  in  cases  where  the 
compliance  program  does  not  project 
the  implementation  of  these  controls 
by  that  date,  or  where  it  appears  that 
the  schedule  for  implementation  is  ex¬ 
tended  such  as  to  render  completion 
by  September  4,  1982  unlikely.  In  addi¬ 
tion,  the  employer  who  has  developed 
an  adequate  plan  for  reducing  employ¬ 
ee  exposure  below  the  P.E.L.  but  does 
not  meet  the  scheduled  implementa¬ 
tion  dates,  in  the  plan,  will  be  subject 
to  citation. 

These  written  plans  must  be  fur¬ 
nished  upon  request  for  examination 
and  copying  to  representatives  of  the 
Assistant  Secretary  and  the  Director 
and  to  affected  employees  and  their 
designated  representatives.  They  must 
be  reviewed  and  updated  periodically 
to  reflect  the  current  status  of  expo¬ 
sure  control.  OSHA  views  the  require¬ 
ment  for  written  plans  as  an  essential 
part  of  the  compliance  program  since 
it  will  form  the  basis  for  determining 
the  employer’s  ability  to  achieve  the 
controls  and  provide  the  necessary 
documentation  to  OSHA  of  the  com¬ 
pliance  methods  chosen,  the  extent  to 
which  controls  have  been  instituted, 
and  of  the  plans  to  institute  further 
controls. 

F.  Respiratory  Protection.  The 
standard  requires  that  respirators  be 
used  only  in  limited  circumstances: 
during  the  time  necessary  to  complete 
initial  monitoring  any  dust  approved 
respirator  including  single  use  respira¬ 
tors  shall  be  required  except  where 
the  employer  can  demonstrate 
through  previous  monitoring  results 
that  the  permissible  exposure  limit  is 
not  exceeded:  during  the  time  period 
necessary  to  install  or  implement  fea¬ 
sible  engineering  and  work  practice 
controls,  in  operations  where  engineer¬ 
ing  control  are  not  feasible  such  as 
some  maintenance  operations,  in  work 
operations  in  which  controls  are  not 
feasible  or  are  not  yet  sufficient  to 
reduce  exposure  to  the  permissible  ex¬ 
posure  limit,  and  whenever  an  employ¬ 
ee  requests  a  respirator.  This  last  re¬ 
quirement  is  to  provided  protection 


for  those  employees  who  are  sensitive 
to  cotton  dust  exposure  even  below 
the  P.E.L. 

OSHA’s  decision  to  require  single 
use  respirators  during  the  period  of 
time  required  for  completion  of  initial 
monitoring  is  based  on  the  knowledge 
that  given  current  production  and  de¬ 
livery  rates  for  monitoring  equipment 
initial  monitoring  may  not  be  complet¬ 
ed  throughout  industry  for  six 
months.  The  agency  has  concluded 
that  employees  should  be  protected 
from  exposure  to  cotton  dust  through¬ 
out  this  period  rather  than  waiting  for 
the  results  of  initial  monitoring.  In 
those  situations  where  the  employer 
has  already  performed  exposure  moni¬ 
toring  respirators  will  only  be  required 
for  employees  exposed  to  cotton  dust 
in  excess  of  the  permissible  exposure 
limit.  Since  in  most  cases  the  employer 
will  not  have  knowledge  of  the  air¬ 
borne  concentration  of  cotton  dust  use 
of  the  respirator  table  will  not  be  rele¬ 
vant  and  therefore  OSHA  will  require 
use  of  any  approved  dust  respirator. 
Where  the  employer  has  knowledge  of 
the  airborne  levels  then  he  must  use 
the  respirator  table  to  determine 
which  respirator  is  appropriate. 

Where  the  permissible  exposure 
limit  is  exceeded  and  engineering  con¬ 
trols  and  work  practices  do  not  suc¬ 
ceed  in  reducing  exposure  below  the 
permissible  exposure  limit,  it  becomes 
necessary  to  utilize  respirators  to  give 
health  protection  to  employees.  Under 
these  circumstances,  therefore,  the 
employers  must  provide  the  employee 
with  the  appropriate  respirator  and 
assure  that  the  employee  uses  the  res¬ 
pirator. 

The  standard  also  requires  that  res¬ 
pirators  be  worn  during  “blow  downs”. 
The  need  to  protect  employees  from 
the  elevated  exposures  encountered 
during  the  cleaning  of  equipment  and 
surfaces  with  compressed  air  is  dis¬ 
cussed  in  detail  in  the  section  on  work- 
practices. 

The  standard  further  requires  that 
the  employer  select  respirators  from 
among  those  approved  by  NIOSH 
under  30  CFR  Part  11.  The  standard 
includes  a  selection  table  for  the  em¬ 
ployer  to  use  which  will  provide  for 
the  selection  of  respirators  which  will 
afford  the  employee  the  proper  degree 
of  protection.  This  table  is  based  on 
protection  factors  which  are  primarily 
a  measure  of  face  fit  and  OSHA’s  stan¬ 
dardized  decision  logic  for  respirator 
selection  (Tr.  485).  The  respirator 
table  in  the  final  standard  reflects 
changes  from  Table  I  of  the  cotton 
dust  proposal  (41  FR  56516-7)  which 
are  based  on  an  analysis  of  the  record 
evidence. 

There  are  two  major  changes  in  res¬ 
pirators  from  the  proposal  to  the  final 
standard.  Other  proposed  require¬ 
ments  for  respirators  were  substantial¬ 
ly  uncontroverted.  One  major  change 


from  the  proposal  is  the  inclusion  of 
the  single-use  respirator  in  the  selec¬ 
tion  table.  Single-use  respirators  were 
excluded  from  the  selection  table  sec¬ 
tion  of  the  proposal  because  they 
could  not  achieve  a  protection  factor 
of  10.  The  protection  factor  of  single¬ 
use  respirators  has  been  disputed. 
OSHA’s  decision  to  include  single-use 
respirators  was  based  on  testimony  by 
NIOSH  that  single-use  respirators  can 
achieve  a  protection  factor  of  5  and 
are  approved  by  NIOSH  for  protection 
against  pneumoconiosis  and  fibrosis 
producing  dusts  (Tr.  487;  Tr.  4240;  Ex. 
38  Appendix  10). 

OSHA  is  well  aware  of  the  problems 
associated  with  the  use  of  a  single-use 
respirator,  and  recognizes  that  there 
are  no  fit  tests  available  for  individual 
employees  to  determine  proper  fit. 
OSHA,  however,  agrees  with  respira¬ 
tory  experts  that  an  employee  should 
be  able  to  achieve  leakage  of  about 
20%  or  less  with  careful  fitting  which 
a  protection  factor  of  5  would  allow 
(Tr.  487). 

There  are  other  considerations  fa¬ 
voring  use  of  the  single-use  respira¬ 
tors.  Because  they  are  light  weight 
and  create  lesser  breathing  resistance 
and  communication  interference, 
single-use  respirators  have  received 
wider  acceptance  among  workers  than 
have  other  respiratory  devices.  Re¬ 
tired  and  active  workers  have  echoed 
this  acceptance  (Ex.  54a,  p.  12;  Ex.  82, 
p.  9-10),  and  the  North  Carolina  De¬ 
partment  of  Labor  (Ex.  108)  recom¬ 
mended  single-use  respirators,  charac¬ 
terizing  them  as  "the  most  comfort¬ 
able,  economically  feasible,  and  sani¬ 
tary  in  many  environments.”  Wearer 
acceptance  and  training  are  critical  to 
the  success  of  any  respirator  program. 
Given  the  compelling  testimony  de¬ 
scribing  wearer  acceptance  of  the 
single  use  respirator  OSHA  has  added 
a  provision  to  this  section  which  will 
require  the  employer  to  comply  with 
an  employees’s  preference  for  a  single 
use  respirator,  whenever  respirators 
are  required  by  this  section  for  con¬ 
centrations  not  greater  than  5X  the 
applicable  permissible  exposure  limit. 

The  second  major  change  in  the  res¬ 
pirator  selection  table  is  the  establish¬ 
ment  of  a  protection  factor  of  100  for 
full  facepieces  under  negative  pressure 
instead  of  the  factor  of  50  in  the  pro¬ 
posal.  Hearing  participants  presented 
studies  conducted  at  the  Energy  Re¬ 
search  and  Development  Administra¬ 
tion  facility  at  Rocky  Flats  and  at 
Lawrence  Livermore  laboratory  which 
showed  that  100%  of  the  employees 
could  get  a  protection  factor  of  at 
least  100  on  at  least  one  make  of  full 
facepiece  (Tr.  486).  After  reviewing 
this  data,  OSHA  has  concluded  that  a 
protection  factor  of  100  for  full  face- 
piece  respirators  under  negative  pres¬ 
sure  is  appropriate. 

To  assure  that  employees  receive  the 
maximum  protection  from  exposure  to 


FEDERAL  REGISTER,  VOL.  43,  NO.  122— FRIDAY,  JUNE  23,  1978 


RULES  AND  REGULATIONS 


27387 


cotton  dust,  OSHA  has  required  the 
use  of  respirators  which  exhibit  mini¬ 
mum  facepiece  leakage.  For  single-use 
respirators,  for  which  no  really  objec¬ 
tive  test  exists,  employees  are  cau¬ 
tioned  to  report  respirators  which 
have  obvious  leakage.  Usually,  this 
leakage  can  be  assumed  when  the  em¬ 
ployee  feels  large  amounts  of  air  pene¬ 
trating  the  seal  of  the  facepiece.  For 
non-powered,  particulate  filter  respira¬ 
tors,  semi-quantitative  fit  tests  were 
required  annually  in  the  proposal. 
Since  there  was  no  testimony  describ¬ 
ing  the  specifics  of  semi-quantitative 
fit  test  OSHA  has  reconsidered  this  re¬ 
quirement  and  does  not  require  semi- 
quantitative  fit  tests  in  the  final 
standard. 

The  standard  also  requires  that  em¬ 
ployees  wearing  filter  respirators  be 
permitted  to  replace  the  respirator 
filter  whenever  they  detect  an  in¬ 
crease  in  breathing  resistance.  When 
the  filter  becomes  loaded,  the  move¬ 
ment  of  air  through  the  filter  becomes 
restricted  forcing  the  employee  to 
breathe  harder  to  overcome  this  resis¬ 
tance.  The  wearing  of  a  respirator  be¬ 
comes  increasingly  uncomfortable  and 
discontinued  use  may  result.  To  aid  in 
minimizing  the  discomfort  of  wearing 
a  respirator  and  to  keep  the  respirator 
working  efficiently,  the  employee 
must  be  allowed  to  change  filters  as 
the  need  arises. 

The  wearing  of  a  respirator  in  a 
dusty  environment  can  result  in  skin 
irritation,  as  the  dust  may  accumulate 
around  the  facepiece  seal.  To  prevent 
this,  irritation  and  to  minimize  the  dis¬ 
comfort  of  respirator  use,  employees 
must  be  allowed  to  periodically  wash 
their  faces  and  respirator  facepieces, 
in  order  to  remove  any  accumulation 
of  dust. 

While  it  is  known  that  worker  resis¬ 
tance  to  wearing  respirators  can  be 
great,  much  can  also  be  done  to  elimi¬ 
nate  this  problem  (Tr.  3042;  4180-1). 
The  employee  must  be  properly 
trained  to  wear  the  respirator,  to  know 
why  the  respirator  is  needed,  and  to 
understand  the  limitations  of  the  res¬ 
pirator.  An  understanding  of  the 
hazard  involved  in  necessary  to  enable 
employees  to  take  steps  necessary  for 
their  own  protection. 

The  standard  further  requires  that 
the  employer  institute  a  respiratory 
protection  program  in  accordance  with 
29  CFR  1910.134.  That  standard  con¬ 
tains  basic  requirements  for  proper  se¬ 
lection,  use,  cleaning,  and  mainte¬ 
nance  of  respirators. 

The  standard  requires  the  employer 
to  provide  respirators  for  protection 
from  exposure  to  cotton  dust  “at  no 
cost  to  the  employee”.  OSHA  has  allo¬ 
cated  the  costs  of  respirators  required 
for  protection  from  exposure  to  the 
employer  in  order  to  effectuate  the 
purposes  of  the  Act.  The  employer  will 
be  in  the  best  position  to  provide  the 


correct  type  of  equipment  and  keep  it 
in  repair.  The  employers’  costs  in  pro¬ 
viding  respirators  and  protective 
equipment  and  clothing  were  consid¬ 
ered  in  the  economic  assessment.  This 
language  in  the  standard  makes  ex¬ 
plicit  the  position  which  has  long  been 
implicit  in  all  OSHA  health  standard 
proceedings  under  section  6(b)  of  the 
Act. 

The  final  standard  contains  a  limit¬ 
ed  employee  transfer  option  for  those 
employees  incapable  of  wearing  any 
form  of  respirator.  The  final  standard 
recognizes  that  engineering  controls 
are  the  preferred  method  of  control¬ 
ling  cotton  dust  hazards;  that  it  will 
take  up  to  four  years  for  employers  to 
implement  engineering  controls  to 
reach  the  permissible  exposure  limit; 
and,  to  afford  employee  protection 
during  this  interim  period,  the  final 
standard  permits  the  use  of  respira¬ 
tors  instead  of  engineering  controls.  In 
light  of  these  provisions,  OSHA  antici¬ 
pates  that  it  will  be  necessary  for 
many  employers  to  place  reliance 
upon  respirators  as  a  principal  means 
of  worker  protection  during  much  of 
this  4  year  period. 

Due  to  the  high  incidence  of  dimin¬ 
ished  pulmonary  function  among  ex¬ 
isting  cotton  dust  workers,  OSHA  ex¬ 
pects  that  some  employees  will  be 
found  to  be  incapable  of  wearing  a 
single  use  or  other  form  of  negative 
pressure  respirator.  As  a  result,  the 
medical  surveillance  provisions  of  the 
standard  include  a  requirement  that 
an  examining  physician  determine  an 
employee’s  ability  to  wear  respirators. 
In  situations  where  a  negative  pres¬ 
sure  respirator  cannot  be  worn,  the  ex¬ 
amining  physician  must  determine  the 
employee’s  ability  to  wear  a  powered 
air  purifying  respirator  (PAPR). 

OSHA  expects  that  in  a  limited  set 
of  circumstances,  certain  employees 
will  be  incapable  of  even  wearing  a 
PAPR.  An  employee  under  such  cir¬ 
cumstances,  in  the  absence  of  some  op¬ 
portunity  to  transfer  to  a  position 
where  a  respirator  need  not  be  worn, 
might  very  well  be  discharged,  or  oth¬ 
erwise  sustain  economic  loss,  due  to 
his  or  her  inability  to  wear  a  respira¬ 
tor.  OSHA  views  such  a  result  as  ex¬ 
ceedingly  harsh.  It  is  manifestly 
unfair  that  employees  who  are  unable 
to  wear  respirators  suffer  loss  of  jobs 
or  other  economic  detriment  because 
their  employers  have  not  yet  achieved 
compliance  with  the  engineering  con¬ 
trol  requirements  of  the  standard,  but 
are  relying  instead  on  the  interim  and 
less  effective  device  of  respirators. 
During  the  multi-year  period  prior  to 
the  full  implementation  of  engineer¬ 
ing  controls,  this  risk  of  adverse  eco- 
momic  impact  on  employees  is  a  real 
one.  Accordingly,  we  conclude  that 
where  the  employer  is  relying  upon 
respirators  as  the  means  of  limiting 
worker  exposure,  his  or  her  compli¬ 


ance  obligation  must  include  the  obli¬ 
gation  to  assure  that  employees  who 
are  unable  to  wear  respirators  not 
suffer  any  economic  detriment.  More 
specifically,  a  provision  is  included  in 
the  final  standard  which  offers  em¬ 
ployees  incapable  of  wearing  any  form 
of  respirator,  including  a  PAPR,  the 
option  to  transfer  to  another  position 
which  is  available  or  later  becomes 
available  having  a  dust  level  at  or 
below  the  PEL.  In  concert  with  this 
transfer  option,  the  standards  requires 
that  employer  assure  that  an  employ¬ 
ee  who  is  transferred  due  to  an  inabil¬ 
ity  to  wear  a  respirator  does  not  suffer 
loss  of  earnings  or  other  employment 
rights  or  benefits  as  a  result  of  the 
transfer.  The  goal  of  this  provision  is 
to  minimize  any  adverse  economic 
impact  on  the  employee  by  virtue  of 
the  inability  to  wear  a  respirator.  The 
“available  position”  aspect  of  the  pro¬ 
vision  recognizes  that  a  suitable  posi¬ 
tion  may  not  always  be  immediately 
available,  but  the  standard  contem¬ 
plates  that  the  employee  be  given  the 
opportunity  to  transfer  to  an  appro¬ 
priate  position  if  an  when  such  a  posi¬ 
tion  arises. 

It  is  OSHA’s  judgment  that  this  re¬ 
stricted  form  of  job  transfer  without 
loss  of  earnings  or  other  employment 
rights  or  benefits  should  only  have  to 
be  invoked  in  the  most  unusual  of  cir¬ 
cumstances,  but,  the  protection  it  af¬ 
fords  should  greatly  increase  the  suc¬ 
cess  of  the  standard’s  respiratory  pro¬ 
tection  provisions.  As  noted  elsewhere 
in  the  preamble,  the  broad  questions 
of  mandatory  medical  removal  of 
cotton  dust  workers,  and  medical  pro¬ 
tection,  are  not  addressed  by  this  final 
cotton  dust  standard,  but  will  be  dis¬ 
cussed  in  the  forthcoming  inorganic 
lead  standard.  It  is  appropriate  to  note 
that  the  limited  transfer  option  con¬ 
tained  in  this  final  cotton  dust  stand¬ 
ard  is  adopted  solely  in  response  to  the 
special  role  of  respiratory  protection 
in  this  standard,  and  is  not  meant  to 
reflect  the  agency’s  evolving  percep¬ 
tion  of  the  overall  problem  of  medical 
removal  protection. 

G.  Work  practices.  The  preamble  to 
the  proposed  cotton  dust  standard 
states  that  “in  most  processes  in  which 
cotton  dust  is  present,  even  exposures 
below  the  permissible  exposure  level 
may  be  harmful,  as  there  is  no  safe 
level  of  exposure.  Therefore,  definite 
work  practices  and  procedures  must  be 
instituted  to  control  employee  expo¬ 
sure”  (41  FR  5606).  Virtually  no  testi¬ 
mony  was  presented  during  the  hear¬ 
ings  to  contradict  this  statement,  and 
in  fact,  there  was  testimony  to  the 
effect  that  many  textile  employers 
have  established  work  practices.  While 
no  direct  evidence  as  to  work  practices 
in  non-textile  industries  was  submit¬ 
ted,  neither  was  there  any  questioning 
of  the  need  for  and  the  feasibility  of 
work  practice  controls  in  any  of  the 
non-textile  operations. 
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The  standard  specifies  the  work 
practices  which  the  employer  must  in¬ 
stitute.  For  example,  the  standard  re¬ 
quires  the  employer  to  inspect,  clean, 
maintain  and  repair  all  engineering 
control  equipment  and  ventilation  sys¬ 
tems,  including  power  sources,  ducts 
and  filtration  units  of  the  equipment. 
It  is  generally  accepted  as  good  indus¬ 
trial  hygiene  practice  to  provide  main¬ 
tenance  of  control  and  ventilation 
equipment.  Testimony  presented 
during  the  hearings  (Ex.  17,  p.  4)  indi¬ 
cated  that  significant  improvements  in 
reduction  of  cotton  dust  levels  in  the 
cotton  industry  could  be  achieved  by 
simply  maximizing  the  effectiveness  of 
the  existing  control  mechanisms. 
Maintenance  of  local  exhaust  hoods, 
duct  work,  dust  colletion  equipment 
and  fans  in  optimum  condition  pro¬ 
grams  of  total  systems  maintenance, 
and  good  work  practices  must  be  used 
or  the  most  highly-sophisticated  engi¬ 
neering  control  systems  will  not  be  ef¬ 
fective  in  controlling  dust  levels  (Ex. 
17,  p.  6).  This  provision  received  gener¬ 
al  acceptance  by  NIOSH,  industry, 
union  witnesses,  and  dust  control 
equipment  vendors  (Ex.  16,  p.  IV-30; 
Ex.  1,  p.  98;  Ex.  17,  pp.  5-7;  and  Tr. 
2369).  Further,  good  maintenance  is 
fully  within  the  reach  of  any  firm  and 
may  contribute  to  improved  productiv¬ 
ity  as  well  as  reduction  in  dust  levels 
(Ex.  16,  p.  IV-26;  Ex.  17,  pp.  7-8). 

In  addition  to  the  specified  work 
practices,  the  final  standard  also  gen¬ 
erally  requires  the  employer  to  estab¬ 
lish  and  implement  a  written  program 
of  work  practices  to  include  proce¬ 
dures  which  shall  minimize  cotton 
dust  exposure  for  each  specific  job. 
The  need  for  workpractice  programs  is 
well  documented  (Ex.  1,  p.  98;  Ex.  16, 
pp.  IV-30-31).  RTI  referenced  a  work 
practice  program  for  opening  room  op¬ 
erations  developed  by  ATMI  and 
elaborated  on  the  importance  of  spe¬ 
cific  work  practice  programs  for  con¬ 
trolling  employee  exposure  to  cotton 
dust  (Ex.  16,  p.  IV-30).  The  protocol 
utilized  by  ATMI  in  developing  work 
practices  for  specific  jobs  consists  of 
making  a  detailed  analysis  of  the  se¬ 
quence  of  actions  followed  by  an  indi¬ 
vidual  worker  or  work  team  at  a  work 
station  and  developing  a  specific  work 
practice  program  from  this  informa¬ 
tion  (Ex.  16,  p.  IV-31).  The  method 
employed  by  ATMI  is  reasonable, 
straight-forward,  and  provides  a  tem¬ 
plate  for  assignment  of  work  practices 
at  all  similar  work  stations.  Therefore, 
this  method  is  recommended  by  OSHA 
for  use  in  both  the  textile  and  non¬ 
textile  industries. 

The  National  Cotton  Council  of 
America  (NCCA)  expressed  concern 
that  in  operations  such  as  cotton  com¬ 
press  warehousing  where  some  31  dif¬ 
ferent  job  functions  exist,  formulating 
specific  work  practices  for  each  job 
category  could  become  disruptive  to 


productivity,  and  could  result  in  great¬ 
er  expenditures  than  implementation 
of  engineering  controls  (Ex.  97f,  pp. 
24-25).  NCC  offered  no  evidence  to 
document  productivity  losses,  nor  was 
any  such  evidence  offered  by  any 
other  witnesses.  OSHA  is,  therefore, 
not  persuaded  that  significant  losses 
in  productivity  are  an  inevitable  conse¬ 
quence  of  the  work  practice  provisions 
of  this  standard.  Nor  does  OSHA  be¬ 
lieve  that  work  practice  controls  are  as 
costly  as  engineering  controls.  Often 
by  simply  altering  a  ritual  or  unneces¬ 
sary  routine  or  correcting  sloppy  prac¬ 
tices  significant  reduction  can  be 
acheived  in  dust  levels  to  which  em¬ 
ployees  are  exposed. 

It  was  argued  by  the  Amalgated 
Clothing  and  Textile  Workers  Union, 
(Ex.  85,  p.  2)  that  OSHA  should  re¬ 
quire  employers  to  consult  with  their 
employees  or  the  employees’  repre¬ 
sentative  about  the  content  of  the 
written  work  practice  program.  OSHA 
believes  that  primary  responsibility 
for  implementation  of  the  require¬ 
ment  that  employee  exposure  to 
cotton  dust  be  reduced  below  the  per¬ 
missible  exposure  limit,  must  be 
placed  upon  the  employer,  and  that  it 
is  the  employer’s  responsibility  to 
select  the  appropriate  work  practices. 
Although  appropriate  work  practice 
programs  will  likely  rely  in  part  upon 
information  supplied  by  the  worker  to 
the  employer,  OSHA  does  not  consider 
it  necessary  to  require  employers  to 
consult  in  the  development  of  the 
work  practices. 

At  noted  above,  the  final  standard 
does  specify  that  certain  work  prac- 
tic€3  be  included  as  part  of  every  work 
practice  program  of  each  covered  em¬ 
ployer.  One  such  practice  prohibits 
the  employer  from  using  compressed 
air  cleaning  in  “blow  down”  operations 
except  where  alternative  means  are 
not  available.  Considerable  comment 
was  addressed  to  this  requirement.  In¬ 
dustry  objected  to  any  restriction  on 
“blow  down”,  arguing  that  no  feasible 
alternative  existed.  RTI  agreed  that 
“blow  down”  to  remove  lint  and  dust 
from  equipment  was  accomplished 
much  more  effectively  with  an  air  jet 
than  through  vacuuming,  because  an 
air  jet  created  by  a  blowing  nozzle 
maintains  at  least  10%  of  its  discharge 
velocity  at  a  distance  equal  to  30  times 
the  diameter  of  the  nozzle  opening, 
whereas  a  vacuum  pick-up  requires 
close  contact  with  the  lint  or  dust  to 
be  effective  (Ex.  16,  p.  IV-27). 

Dr.  John  Neefus  of  Burlington  In¬ 
dustries  commented  on  vacuuming: 

Vacuum  cleaning  does  not  solve  the  prob¬ 
lem.  In  a  survey  of  ten  plants  on  work  prac¬ 
tices.  all  had  tried  vacuum  cleaning  at  one 
time  or  another.  It  should  be  noted  that  va¬ 
cuuming  does  not  work  well  in  humid  textile 
plant  situations;  its  effectiveness  is  only*l/ 
30th  that  of  the  compressed  air;  and  from 
an  industrial  hygiene  standpoint  the  respi¬ 


rable  dust  comes  through  the  vacuum  bag 
into  the  operational  area  (Ex.  49.  p.  15). 

Yet  failure  to  remove  lint  and  dust 
can  have  serious  consequences  for  pro¬ 
duction  equipment,  such  as  breakdown 
or  reduced  efficiency  (e.g.  in  knitting), 
and  for  the  product  in  textile  mills, 
such  as  diminished  cloth  quality.  The 
failure  to  remove  lint  build  ups  has 
been  shown  to  cause  lint  fires  (Tr. 
2005).  Furthermore,  industry  de¬ 
scribed  situations  where  locations 
were  not  accessible  to  vacuuming  (Ex. 
16,  p.  IV-27;  knitting),  and  where  the 
cleaning  of  inaccessible  rafters  and 
duct  work  could  present  a  serious 
hazard  to  a  worker  using  a  vacuum 
cleaner  (Ex.  95d,  p.  6). 

On  the  other  hand,  union  represen¬ 
tatives  (Ex.  78  p.  2)  expressed  concern 
over  the  use  of  compressed  air  even 
when  feasible  alternatives  are  not 
available.  They  contended  that  the 
cotton  industry  will  interpret  this  pro¬ 
vision  as  always  enabling  employers  to 
use  compressed  air  during  “blow 
down”.  Further,  they  maintained  that 
blow  down  with  compressed  air  results 
in  elevated  dust  concentrations  in  the 
work  area  and,  consequently,  increases 
worker  exposure. 

Some  parties  recommended  alterna¬ 
tive  approaches  to  vacuuming  for  the 
use  of  compressed  air  in  “blow  down”. 
For  instance,  one  alternative  suggest¬ 
ed  involves  blow  down  with  com¬ 
pressed  air  being  done  only  between 
shifts  when  production  workers  are 
not  in  the  immediate  area  (Ex.  16,  IV- 
28).  Industry  personnel  insisted  that, 
for  some  operations,  “blow  down” 
cannot  be  done  between  shifts  and  in 
fact,  often  must  be  done  more  than 
once  per  shift  (Ex.  16,  IV-28).  Thus, 
although  it  may  be  technically  feasi¬ 
ble  to  perform  “blow  down”  when  pro¬ 
duction  workers  are  not  in  the  area,  it 
may  be  disruptive  to  the  normal  pro¬ 
duction  patterns  (Tr.  545).  In  the  case 
of  knitting,  “blow  down”  to  prevent 
clogging  of  banks  of  knitting  needles  is 
an  almost  continuous  necessity. 

OSHA  has  extensively  reviewed  all 
comments  and  arguments  presented 
concerning  this  requirement.  Based  on 
OSHA’s  conclusions,  the  final  stand¬ 
ard  continues  to  prohibit  “blow  down” 
with  compressed  air  except  where  fea¬ 
sible  alternatives  are  not  available.  We 
are  persuaded  that  in  some  operations 
where  extensive  enclosure  of  equip¬ 
ment  has  been  done  that  vacuuming 
would  be  impractical,  and  yet  failure 
to  remove  lint  and  dust  from  the 
equipment  could  result  in  a  fire  and 
consequently  confront  the  worker 
with  yet  another  hazard  (Tr.  2005). 

OSHA  does  not  believe  that  this  pro¬ 
vision  is  tantamount  to  “blow  down  as 
usual”.  The  ritual  use  of  compressed 
air  by  employers  is  prohibited.  Em¬ 
ployers  are  required  to  limit  use  of 
“blow  down”  strictly  to  maintenance. 
Thus,  common  practices  such  as  clean- 
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ing  of  clothes  or  floors  with  com¬ 
pressed  air  is  forbidden. 

OSHA  is  also  convinced  that 
achievement  of  the  environmental 
dust  limits  provided  in  this  standard 
will  reduce  the  need  and  frequency  of 
“blow  down”  in  all  workplaces.  Neefus 
testified  that  in  the  cleaner  textile 
mills  he  surveyed,  blow  down  is  an  in¬ 
frequent  occurrence  and,  when  it  is 
used,  dust  levels  are  elevated  in  the 
immediate  area  for  only  approximate¬ 
ly  one  hour  (Tr.  2019). 

While  blow  down  with  compressed 
air  is  permitted  in  some  limited  in¬ 
stances  by  the  standard,  OSHA  is  still 
concerned  with  the  exposure  of  work¬ 
ers  to  elevated  concentrations  of 
cotton  dust  during  these  blow  down 
operations.  For  this  reason,  OSHA 
deems  it  appropriate  to  require  work¬ 
ers  performing  these  operations  to 
wear  respirators  and  those  not  in¬ 
volved  in  the  process  to  leave  the  area. 
While  respirators  are  not  the  pre¬ 
ferred  method  of  reducing  worker  ex¬ 
posure  to  toxic  materials,  it  is  general¬ 
ly  acknowledged  that  maintenance  op¬ 
erations  may  require  respirator  use  to 
provide  adequate  protection  for  the 
workers  involved. 

In  addition  to  the  provision  for  blow 
down  operations,  the  final  standard  re¬ 
quires  that  all  work  practice  programs 
include  floor  sweeping  with  a  vacuum 
or  a  method  designed  to  minimize  dis¬ 
persal  of  dust.  Some  participants  sug¬ 
gested  that  an  effective  total  ventila¬ 
tion  system  incorporated  in  cotton 
processing  areas  should  include,  as  a 
minimum,  a  central  vacuum  system. 
This  would  allow  for  equipment  clean¬ 
ing  and  could  serve  as  an  integral  part 
of  an  effective  general  housekeeping 
program  (Ex.  17,  p.  6;  Ex.  1,  p.  7).  In¬ 
dustry  witnesses,  although  not  in 
favor  of  the  free  use  of  compressed  air 
for  cleaning  operations  (Tr.  2005)  ex¬ 
pressed  concern  with  the  position  in 
the  cotton  dust  proposal  (Ex.  2)  that 
vacuum  cleaning  solves  the  problem. 
They  suggested  that  dust  collected 
through  vacuuming  often  passes 
through  the  vacuum  collection  bag 
and  is  forced  back  into  the  operational 
area.  OSHA  accepts  industry’s  recom¬ 
mendation  that  lint  and  other  materi¬ 
als  could  be  successfully  removed  with 
plows  and  push-brooms  without  overt¬ 
ly  increasing  exposure  to  the  individu¬ 
al  (Ex.  49;  Ex.  69),  and  therefore  per¬ 
mits  alternatives  to  vacuuming  if  they 
are  designed  to  minimize  dispersal  of 
dust. 

Finally,  the  standard  requires  that 
cotton  and  cotton  wastes  shall  be 
stacked,  sorted,  baled,  dumped,  re¬ 
moved,  or  otherwise  handled  by  me¬ 
chanical  means,  except  where  the  em¬ 
ployer  can  show  that  it  is  infeasible  to 
do  so.  Industry  witnesses  encouraged 
this  practice  where  possible  (Ex.  49, 
Tr.  2006).  Current  practices  employ 
this  principle  as  evidenced  by  exam¬ 


ples  given  in  the  RTI  report.  Some  in¬ 
dustries  have  already  converted  from 
manual  to  mechanical  handling  of 
cotton.  For  Instance,  in  the  opening/ 
cleaning  operations  automatic  carou¬ 
sel  type  openers  are  used  and  transfer 
is  automatically  accomplished  (Ex.  16, 
A-6);  in  picking  operations,  the  tufts 
are  fed  pneumatically  to  the  card  via  a 
chute  (Ex.  16,  A-9).  The  RTI  report 
discussed  situations  where  manual 
handling  of  cotton  and  cotton  wastes 
currently  results  in  excessive  employ¬ 
ee  exposures.  Some  examples  are  the 
processing  of  nonwoven  fabrics  and 
surgical  dressings  operations  requires 
manual  handling  of  the  cotton  stock 
in  feeding  pickers,  baling,  and  trans¬ 
portation  of  bales  and  laps  (Ex.  16,  A- 
44),  and  cottonseed  oil  processing  ex¬ 
cessively  involving  manual  feeding  of 
cottonseed  to  the  mill  and  manual 
handling  in  the  baling  operations  (Ex. 
16,  A-46).  Union  representatives  indi¬ 
cated  a  preference  for  mechanical 
methods  of  moving  cotton  or  cotton 
wastes  (Ex.  78,  p.  19)  and  advocated 
greater  use  where  applicable.  It  is 
OSHA’s  view,  reflected  in  the  standard 
that  employee  handling  of  cotton  or 
cotton  waste  products  must  be  elimi¬ 
nated  where  feasible. 

H.  Medical  Surveillance.  The  stand¬ 
ard  requires  each  employer  to  insti¬ 
tute  a  medical  surveillance  program 
for  all  employees  exposed  to  cotton 
dust.  The  evidence  in  the  record 
amply  demonstrates  that  a  few  rela¬ 
tively  basic  and  easily  administered 
screening  devices  can  detect  the  devel¬ 
opment  of  respiratory  disease  in  ex¬ 
posed  employees. 

The  need  for  a  medical  surveillance 
program  such  as  that  discussed  in  the 
proposal  and  essentially  adopted  in 
the  final  standard,  as  well  as  the  ap¬ 
propriateness  of  the  requirements  of 
the  program,  have  been  persuasively 
demonstrated  by  the  existence  of 
medical  programs  of  similar  scope  in 
the  textile  industry  (Ex.  47).  The 
record  also  indicates  the  need  for 
medical  surveillance  and  its  feasibility 
in  all  segments  of  the  cotton  industry 
(e.g.  Ex.  47,  pp.  1-2;  Ex.  42;  Ex.  46). 

The  standard  requires  the  medical 
surveillance  program  be  completed  no 
later  than  12  months.  During  the 
hearings  representatives  of  the  textile 
industry  described  medical  programs 
similar  to  those  required  by  this  stand¬ 
ard  which  were  already  in  existence. 
(Ex.  47,  Ex.  46,  Ex.  41,  Ex.  42)  While 
many  of  the  larger  industries  have  de¬ 
veloped  medical  surveillance  pro¬ 
grams,  OSHA  recognizes  that  in  both 
the  textile  and  non-textile  industries 
many  firms  have  not  yet  initiated  pro¬ 
grams.  In  some  geographical  areas  a 
shortage  of  medical  personnel  may 
exist  which  would  delay  initiation  of 
the  program.  Small  firms  may  decide 
to  pool  resources  and  develop  mobile 
programs  which  will  service  a  number 


of  firms  in  a  particular  area.  Industry 
may  require  more  time  to  initiate  a 
mobile  program  than  would  be  re¬ 
quired  for  any  single  business.  In  gen¬ 
eral,  purchase,  delivery,  calibration  of 
equipment,  training  of  medical  person¬ 
nel  and  actually  initiating  the  pro¬ 
gram  will  require  a  start-up  period  es¬ 
pecially  for  the  large  number  of  small 
businesses  effected  by  the  standard. 
Given  these  time  constraints  OSHA 
has  concluded  that  12  months  will  be 
required  for  development  and  imple¬ 
mentation  of  medical  surveillance  pro¬ 
grams. 

New  provisions  have  been  added 
where  the  record  indicates  a  need  for 
greater  standardization  of  the  medical 
surveillance  program,  e.g.  accuracy  of 
spirometers  and  standardized  proce¬ 
dures  for  technicians.  (Ex.  38;  Ex.  13, 
pp.  34;  Ex.  40)  Medical  directors  of  sev¬ 
eral  large  textile  companies  testified 
that  rigid  requirements  would  cut 
down  on  flexibility.  (Ex.  41,  42,  46,  47) 
However,  as  is  discussed  below,  more 
persuasive  considerations  require  some 
sacrifice  of  flexibility  to  insure  uni¬ 
form  medical  surveillance  in  all  work¬ 
places. 

The  final  standard  requires  that  the 
medical  surveillance  program  provide 
each  affected  employee  with  an  oppor¬ 
tunity  for  medical  surveillance.  All  ex¬ 
aminations  and  procedures  are  re¬ 
quired  to  be  performed  by  or  under 
the  supervision  of  a  licensed  physician 
and  provided  without  cost  to  the  em¬ 
ployee.  The  administration  of  the 
questionnaire  and  pulmonary  function 
tests  can  be  conducted  by  persons 
under  the  supervision  of  the  physi¬ 
cian.  The  record  evidence  supports 
this  conclusion.  (Ex.  13,  p.  4;  Ex.  11, 
pp.  8-10;  Tr.  1574;  Tr.  1463;  Tr.  1852; 
Tr.  1726). 

The  standard  provides  for  the  ad¬ 
ministration  of  a  standardized  respira¬ 
tory  questionnaire  at  the  time  of  ini¬ 
tial  assignment  or  upon  institution  of 
the  medical  surveillance  program. 
Whereas  the  proposal  mandated  a  ver¬ 
sion  of  the  questionnaire  designed  for 
and  used  in  the  textile  industry,  the 
final  standard  also  includes  versions 
appropriate  to  non-textile  operations. 
These  are  contained  in  Appendix  B  to 
the  standard.  Pulmonary  function 
measurements  including  FVC  and 
FEV,  are  to  be  performed  at  the  same 
time.  This  initial  assessment  deter¬ 
mines  the  fitness  of  each  employee  to 
be  exposed  to  cotton  dust  and  estab¬ 
lishes  a  baseline  health  condition. 

All  employees  must  be  provided  with 
an  opportunity  for  medical  surveil¬ 
lance  on  an  annual  basis,  but  employ¬ 
ees  meeting  criteria  which  demon¬ 
strate  increased  respiratory  sensitivity 
must  be  monitored  with  greater  fre¬ 
quency,  i.e.  after  6  months.  Since 
these  provisions  appear  to  provide 
more  frequent  opportunity  for  surveil¬ 
lance  than  do  the  most  advanced  in- 
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dustry  programs,  OSHA  has  been  criti¬ 
cized  by  industry  for  unduly  increas¬ 
ing  its  burden  (Tr.  1768).  However, 
there  was  general  endorsement  for  the 
proposed  medical  surveillance  program 
by  NIOSH  (Ex.  38)  and  other  expert 
medical  witnesses  (Ex.  11;  Ex.  137), 
and  no  evidence  demonstrating  that 
less  frequent  medical  screening  will 
identify  cotton  dust  induced  changes 
in  objective  and  subjective  symptoma¬ 
tology  with  adequate  thoroughness. 
Where  no  sacrifice  in  protection  is  en¬ 
tailed,  OSHA  has  reduced  the  burden 
on  industry,  for  example,  by  allowing 
use  of  an  abbreviated  questionnaire  on 
the  retest  (Appendix  B-III). 

The  preamble  to  the  proposed 
cotton  dust  standard  and  the  Health 
Effects  section  of  this  final  standard 
amply  document  the  need  to  measure 
both  subjective  and  objective  respira¬ 
tory  changes  in  workers  exposed  to 
cotton  dust.  The  record  demonstrates 
widespread  reliance  upon  the  medical 
questionnaire  as  a  measure  of  the 
worker’s  subjective  symptoms  of  chest 
tightness,  dyspnea,  phlegm  production 
and  cough,  both  in  the  workplace  and 
in  field  studies.  Despite  the  endorse¬ 
ment  of  the  questionnaire  as  a  mass 
diagnostic  tool  by  witnesses  on  behalf 
of  the  cotton  industry,  some  witnesses 
raised  specific  concerns  arising  out  of 
their  experience  with  these  tech¬ 
niques. 

A  threshold  question  was  raised  as 
to  which  questionnaire  is  the  best  one 
for  eliciting  reliable  symptoms  (Ex.  48, 
pp.  4-5).  NIOSH  recommended  a 
standard  questionnaire  based  upon  the 
British  Medical  Research  Council 
questionnaire  used  by  Schilling,  Mer¬ 
chant,  and  numerous  others  (e.g.  Tr. 
1005;  Tr.  1802).  Medical  directors  testi¬ 
fying  on  behalf  of  ATMI,  criticized 
specific  questions  on  this  form  as  “in¬ 
flating”  the  numbers  of  positive  re¬ 
sponses  and,  therefore,  the  prevalence 
of  byssinosis  (Tr.  1643,  1665-7;  Tr. 
1851).  The  variability  observed  in  the 
prevalence  of  grade  1/2  byssinosis,  in 
which  the  symptoms  are  intermittent. 
Dr.  Mario  Battigelli  believed,  also  may 
tend  to  increase  with  the  use  of  specif¬ 
ic  questions  regarding  return  to  mill 
W'ork  (Ex.  48,  pp.  6-7).  Based  on  his 
field  work,  however,  Merchant  has  re¬ 
sponded  that  the  reliability  of  the 
questionnaire  has  been  corroborated 
by  individual  diagnoses  performed  by 
several  physicians  associated  with  the 
Duke-North  Carolina  Department  of 
Health  team,  and  that  sensitivity  wras 
important  (Tr.  1005).  Nevertheless, 
even  if  detection  of  grade  1/2  byssino¬ 
sis  results  in  inflation  of  byssinosis 
prevalence,  OSHA  does  not  believe 
this  factor  impairs  the  function  of  the 
recommended  questionnaire  in  the 
medical  surveillance  program,  that  is, 
the  detection  of  employee  respiratory 
complaints.  It  is  preferable  from  a 
health  viewpoint  for  the  question¬ 


naire,  which  is  clearly  put  forward  as  a 
mass  screening  device,  to  be  sensitive 
and,  if  necessary,  to  err  in  favor  of  re¬ 
cording  symptoms  which  may  later 
disappear  rather  than  to  be  insuffi¬ 
ciently  sensitive  and  to  fail  to  elicit 
subjective  manifestations  of  lung  dys¬ 
function  which  may  accompany  pro¬ 
gressive  deterioration. 

The  use  of  other  questionnaires,  in¬ 
cluding  some  adopted  by  the  textile  in¬ 
dustry,  was  also  suggested  (Tr.  1686). 
OSHA  notes  that  all  questionnaires 
are  progeny  of  the  BMRC  question¬ 
naire,  and  that  there  is  no  evidence 
that  any  of  these  forms  is  superior  to 
the  one  required  for  textile  mills  by 
this  standard.  The  required  question¬ 
naire  has  been  modified  by  additions 
and  deletions  suggested  during  the 
hearings.  Furthermore,  NIOSH  pro¬ 
vided  variations  of  the  standard  ques¬ 
tionnaire  to  more  adequately  monitor 
populations  in  non-textile  operations, 
and  an  abbreviated  questionnaire 
where  appropriate. 

Some  parties  were  concerned  that 
employee  familiarity  with  the  stand¬ 
ard  questionnaire  would  lead  to  ma¬ 
nipulation  by  workers  once  the  conse¬ 
quences  of  certain  responses  were  un¬ 
derstood  (Ex.  108,  pp.  15-16).  Beyond 
these  general  concerns,  there  was  no 
indication  as  to  whether  workers 
would  be  more  likely  to  suppress  or  to 
overreport  symptoms.  Whatever  the 
ramifications  of  employee  familiarity, 
OSHA’s  adoption  of  the  abbreviated 
form  of  the  standard  questionnaire  for 
retesting  should  reduce  the  problem. 
The  scheme  relies  on  specific  respira¬ 
tory  system  complaints  (e.g.,  cough 
and  chest  tightness)  after  an  initial 
administration  of  the  full  question¬ 
naire.  Further,  the  use  of  the  abbrevi¬ 
ated  questionnaire  has  obvious  time¬ 
saving  advantages  during  re-examina¬ 
tion.  Most  importantly,  the  results  of 
the  abbreviated  questionnaire  corre¬ 
late  well  with  the  standard  question¬ 
naire  (Tr.  1005). 

Some  of  the  criticism  of  subjective 
criteria  presented  by  medical  witnesses 
testifying  on  behalf  of  ATMI  repre¬ 
sent  a  preference  for  objective  mea¬ 
surements  of  lung  dysfunction.  The 
record  indicates  that  even  the  severest 
critics  of  the  standard  questionnaire 
admit  this  method's  utility  and  use 
some  form  of  the  questionnaire  (e.g., 
Tr.  1961-3).  OSHA  sees,  on  the  one 
hand,  little  substantiated  evidence  de¬ 
tracting  from  the  successful  record 
compiled  by  use  of  the  questionnaire. 
On  the  other  hand,  OSHA  is  con¬ 
vinced  that  subjective  determinations 
are  an  integral  part  of  any  medical 
screening  for  the  manifestations  of 
cotton  dust  induced  disease. 

In  addition  to  the  use  of  the  ques¬ 
tionnaire,  the  standard  requires  that 
pulmonary  function  measurements  be 
performed  before  the  employee  enters 
the  workplace  on  the  first  day  of  the 


working  week,  following  a  period  of  at 
least  35  hours  away  from  work.  The 
test  must  be  repeated  following  expo¬ 
sure  of  no  less  than  4  hours  and  no 
more  than  10  hours,  but  in  any  event 
no  more  than  1  hour  after  cessation  of 
exposure.  An  opportunity  for  spiro¬ 
metry  must  be  provided  for  each  em¬ 
ployee  on  an  annual  basis  thereafter, 
and  semi-annually  for  those  who  ex¬ 
hibit  deterioration  of  lung  functions, 
as  stated  in  the  proposal.  These  tests 
can  be  performed  quickly,  simply  and 
without  discomfort  to  the  employee. 

In  general,  the  pulmonary  function 
testing  program  was  well  received 
during  the  hearings.  Some  physicians 
testifying  for  the  textile  industry  de¬ 
bated  the  significance  of  the  criteria 
used  in  the  standard  to  indicate  sub¬ 
stantial  pulmonary  changes.  On  the 
other  hand,  other  expert  witnesses 
supported  the  pulmonary  function 
testing  criteria  as  required.  Dr.  Bou- 
huys  suggested  that  a  decrement  of  0.2 
liters  in  FEV,  over  a  shift  was  a  signifi¬ 
cant  change  (Tr.  170),  whereas,  for  the 
ATMI,  Drs.  Harley  (Tr.  1516),  Imbus 
(Ex.  47),  Martin  (Tr.  1798-9),  Morgan 
(Tr.  1354)  and  Whitworth  (Tr.  1644) 
argued  that  only  a  10  percent  drop  on 
Monday  is  a  cause  for  concern.  Dr. 
Bouhuys  said  that  expressing  the 
FEV,  decrement  as  a  percentage  of  the 
initial  FEV,  would  result  in  unequal 
application  of  the  standard.  Persons 
with  large  FEV,  would  have  to  sustain 
larger  absolute  decrements  than  per¬ 
sons  with  small  initial  FEV,  before 
they  become  classified  as  reactors. 
Therefore,  he  proposed  the  use  of  0.20 
liter  drop  in  FEV,  as  the  indicator  of 
broncho-constrictor  effect  (Tr.  170). 
This  is  a  slightly  less  stringent  cut-off 
level  for  those  employees  whose  initial 
FEV,  is  less  than  4  liters.  However, 
0.20  liters  decrement  is  a  more  sensi¬ 
tive  parameter  than  5  percent  drop  for 
detecting  broncho-constrictor  effect  in 
workers  with  a  larger  initial  FEV, 
than  4  liters. 

Medical  experts  who  testified  on 
behalf  of  ATMI,  argued  that  the  pro¬ 
posed  5  percent  decrement  in  FEV, 
over  the  shift  as  the  indicator  of  acute 
response  is  too  stringent  because  of  in¬ 
herent  variability  associated  with  cur¬ 
rent  spirometry  testing  (Tr.  1516,  Ex. 
47  p.  11;  Tr.  1798-9;  Tr.  1354;  Tr.  1644). 
They  recommended  that  the  level  of 
significant  change  in  FEV,  be  set  at  10 
percent.  The  testimony  of  several  in¬ 
dependent  physicians  argued,  to  the 
contrary,  the  need  for  sensitivity  in 
any  diagnostic  test  designed  to  identi¬ 
fy  a  response.  For  example,  Dr.  Hans 
Weill  has  stated: 

1  feel  that  it  is  too  lenient  to  draw  atten¬ 
tion  to  an  acute  broncho-constrictor  effect 
only  if  the  post-shift  FEV,  has  declined  by 
10  percent  or  more.  For  young  or  middle 
aged  men.  this  means  a  drop  in  the  FEV,  of 
350  to  400  ml,  which  is  too  large  a  change  as 
a  minimum.  Individuals  with  150  ml  or  200 
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ml  decline  in  ventilatory  function,  particu¬ 
larly  during  the  morning  shift,  may  very 
well  be  exhibiting  a  specific  response  to 
cotton  dust.  I  recommend  that  the  magni¬ 
tude  of  FEVi  decline  be  specified  as  either 
200  ml  or  5  percent  or  the  initial  FEVi, 
whichever  is  less”  (Ex.  27,  p.  5). 

OSHA  is  persuaded  by  the  testimony 
of  Dr.  Weill  and  industry  physicians 
that  objective  measurements  are  per¬ 
haps  the  most  effective  tool  of  the 
medical  surveillance  program  and 
their  importance  could  be  wasted  if  in¬ 
sensitive  gradations  are  employed. 

There  was  some  evidence  supporting 
a  requirement  to  monitor  annual  de¬ 
clines  in  pulmonary  functions.  Unfor¬ 
tunately,  at  the  present  time  too  little 
is  known  about  general  pulmonary 
function  decline  in  the  general  popula¬ 
tion,  and  furthermore,  the  fluctu¬ 
ations  of  an  individual’s  pulmonary 
function  indicators  may  be  too  vari¬ 
able  for  any  diagnostic  purpose  in  the 
context  of  cotton  dust  exposure. 
Therefore,  the  standard  does  not  re¬ 
quire  monitoring  of  annual  declines  in 
pulmonary  functions. 

The  need  for  greater  latitude  in  the 
percentage  drop  in%FEV,  and  its  inter¬ 
pretation  advocated  by  ATMI  wit¬ 
nesses  was  partly  attributable  to  poor 
accuracy  of  pulmonary  function  test¬ 
ing  in  the  past.  Factors  which  contrib¬ 
ute  to  variability  of  spirometry  results 
are  lack  of  uniform  specification  or  re¬ 
quirement  for  spirometry  apparatus, 
techniques  required  for  calibration  of 
equipment,  and  procedures  for  per¬ 
forming  the  tests.  Further,  there  have 
been  no  training  requirements  for  the 
technicians  and  other  personnel  per¬ 
forming  the  spirometric  testing.  These 
shortcomings  of  spirometry  have  been, 
recognized.  For  example.  Dr.  Weill 
characterized  spirometry  as  a  “more 
objective  and  more  sensitive’’  method 
of  detecting  broncho-constrictor  effect 
than  responses  to  a  questionnaire.  Yet 
he  testified  that  governing  spirometry 
equipment,  personnel  training  and 
procedures  for  performing  tests  used 
“contribute  heavily  to  the  variability 
between  centers,  within  a  center  and 
within  an  industrial  medical  depart¬ 
ment”  (Tr.  312-13). 

In  response  to  this  obvious  need, 
over  the  last  several  years  NIOSH  has 
conducted  extensive  research  in  pul¬ 
monary  function  equipment  and  test¬ 
ing  in  cooperation  with  the  American 
Thoracic  Society  (ATS),  the  National 
Heart,  Lung,  and  Blood  Institute, 
Food  and  Drug  Administration,  to  es¬ 
tablish  recommendations.  This  effort 
has  resulted  in  uniform  spirometry 
standards  which  OSHA  has  included 
in  Appendix  B.  as  mandatory  mini¬ 
mum  standards  for  spirometric  mea¬ 
surements  under  the  cotton  dust 
standard.  These  NIOSH  and  ATS 
standards  include  specifications  for 
apparatus,  techniques  for  measure¬ 
ments  of  FVC  maneuver,  instruction 
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for  interpretation  of  the  spirogram, 
and  qualifications  of  personnel  admin¬ 
istering  the  test  (Appendix  D).  For  ex¬ 
ample,  the  standards  require  that  the 
instrument  shall  be  accurate  to  within 
±50  ml  or  within  ±3%  of  reading,  and 
should  be  capable  of  measuring  vital 
car  icity  from  0  to  7  liters.  The  instru¬ 
ment  must  provide  a  tracing  or  display 
of  either  flow  versus  volume  or  volume 
versus  time  during  the  entire  forced 
expiration.  A  tracing  or  display  is  nec¬ 
essary  to  determine  whether  the  pa¬ 
tient  has  performed  the  test  properly. 
The  procedure  should  be  explained  in 
simple  terms  to  the  patient  and  at 
least  three  forced  expirations  must  be 
carried  out.  Another  important  specifi¬ 
cation  related  to  interpretation  of  the 
spirogram  is  that  “the  largest  ob¬ 
served  FVC  and  largest  observed  FEVi 
shall  be  used  in  the  analysis  regardless 
of  the  curve(s)  on  which  they  occur”. 

The  key  to  reliable  pulmonary  func¬ 
tion  testing  is  the  technician’s  way  of 
guiding  the  employee  through  a  series 
of  respiratory  maneuvers.  The  most 
important  quality  of  a  pulmonary 
function  technician  is  the  motivation 
to  do  the  very  best  test  on  every  em¬ 
ployee.  The  technician  must  also  be 
able  to  judge  the  degree  of  effort  and 
cooperation  of  the  subject.  The  test 
results  obtained  by  a  technician  who 
lacks  these  skills  are  not  only  useless, 
but  also  convey  false  information 
which  could  be  harmful  to  the  em¬ 
ployee. 

During  the  hearings  it  was  generally 
agreed  that  pulmonary  function  tests 
may  be  performed  by  non-physicians, 
but  the  physician  ought  to  make  final 
Judgments  as  to  whether  the  person 
needs  to  be  followed,  retested  or  seen 
by  another  physician  (Tr.  p.  1574;  Tr. 
1803;  Tr.  3410;  Ex.  38).  It  was  also  es¬ 
tablished  that  it  is  common  for  nurses 
and  administrative  personnel  to  con¬ 
duct  testing  Burlington  Industries. 
OSHA  acknowledges  such  programs; 
however,  OSHA  feels  any  person  who 
performs  medical  examinations  and 
procedures  must  do  so  under  the  su¬ 
pervision  of  a  licensed  physician  and 
must  complete  a  NIOSH  approved 
training  course  in  spirometry.  The 
standard,  therefore,  contains  these  re¬ 
quirements. 

Spirometry  nomograms  for  normal 
subjects  appearing  in  Appendix  C  of 
the  proposal  were  replaced  with  the 
tables  derived  from  Knudson  et  al. 
(Am.  Rev.  Resp.  Dis.,  vol.  113,  1976). 
The  nomograms  in  the  proposed 
standard  were  based  on  Kory  et  al.; 
(Am.  J.  Med.  30,  243-258,  1961)  data, 
which  used  male  subjects  only.  Knud¬ 
son  studied  randomly  selected,  repre¬ 
sentative  populations  of  both  sexes. 
NIOSH  recommended  the  prediction 
formulas  developed  by  Knudson  be¬ 
cause  their  testing  and  analysis  proce¬ 
dures  most  closely  matched  the  recent 
NIOSH  and  ATS  Pulmonary  Function 
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Standards.  Knudson  also  gives  equa¬ 
tions  for  both  male  and  female 
“normal”  non-smokers,  whereas  Kory 
included  ex-smokers  and  smokers  in 
his  study  population.  The  only  prob¬ 
lem  with  the  Knudson  method  was 
their  use  of  the  average  of  the  best 
tw’o  of  five  values;  whereas,  the 
NIOSH  and  ATS  standard  recom¬ 
mends  the  use  of  the  largest  value. 
Knudson  did  perform  a  comparison 
using  both  methods  and  found  no  dif¬ 
ference  in  the  mean  FVC  and  FEV,. 
Kory’s  prediction  equations  were  not 
derived  from  methods  recommended 
by  NIOSH  and  ATS  standards.  There¬ 
fore,  OSHA  is  of  the  opinion  that  the 
tables  of  the  predicted  normal  values 
for  FVC  and  FEVi  developed  by  Knud¬ 
son  et  al.  are  the  most  representative 
standards  available,  and  these  are  in¬ 
cluded  in  Appendix  C. 

The  standard  specifies  that  the  pre¬ 
dicted  FEV.  and  FVC  for  blacks 
should  be  multiplied  by  0.85  to  adjust 
for  ethnic  differences.  Comparatives 
studies  in  general  show  the  vital  ca¬ 
pacity  of  black  workers  to  be  about  15 
percent  less  than  that  of  white  work¬ 
ers  (Ex.  1,  pp.  131-3).  In  the  proposal, 
OSHA  requested  information  on  for¬ 
mulas  which  should  be  used  for  evalu¬ 
ating  results  of  pulmonary  function 
among  ethnic  groups  in  order  to  pro¬ 
vide  proper  interpretation  of  spiro¬ 
metry  measurements  for  blacks  with¬ 
out  inadvertently  fostering  discrimina¬ 
tion  in  hiring  practices.  NIOSH  ad¬ 
dressed  the  issues  of  ethnic  differences 
in  pulmonary  function  measurements 
by  introducing  the  use  of  an  FEV, 
ratio  as  a  guideline,  suggesting  that 
“ethnic  differences  in  lung  volumes, 
which  are  not  well  defined,  may  be  re¬ 
moved  from  consideration  in  the  rules 
by  the  use  of  the  FEV, /FVC  ratio 
which  is  not  affected  by  race”  (Ex.  38, 
pp.  15-16).  However,  Dr.  Bouhuys  con¬ 
tested  the  validity  of  the  ratio  as  a 
possible  solution  for  racial  difference 
in  lung  functions,  stating  “our  own 
studies  of  some  1,800  whites  and  1,200 
blacks  suggests  that  the  FEV, /FVC 
ratio  is  not  necessarily  the  same  for 
blacks  and  whites.  In  other  words,  we 
do  not  find  that  you  can  use  simple 
scaling  factors  in  order  to  correct  for 
the  racial  differences  in  lung  func¬ 
tion”  (Tr.  238).  Dr.  Weill  also  rejected 
the  FEV, /FVC  ratio  in  favor  of  15  per¬ 
cent  correction  (Tr.  382-2).  Drs. 
Harley  (Tr.  1587),  Morgan  (Tr.  1447) 
and  Whitworth  (Tr.  1644)  agreed  with 
the  proposed  15  percent  correction  for 
black  employees,  although  Dr.  Martin 
found  an  8  percent  correction  to  de¬ 
scribe  the  population  (Tr.  1807-8). 
Since  the  testimony  provided  insuffi¬ 
cient  support  for  an  FEV, /FVC  ratio, 
the  15  percent  correction  originally 
proposed  by  the  NIOSH  Ad  Hoc  Com¬ 
mittee  on  Pulmonary  Function  Evalu¬ 
ation  wras  adopted  (Ex.  1,  pp.  131-3). 
However,  OSHA  recognizes,  as  Dr. 
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Martin  has  testified,  that  this  correc¬ 
tion  may  not  be  precisely  correct.  Un¬ 
fortunately,  there  is  not  sufficient  re¬ 
search  data  to  adequately  guide  the 
Agency  in  determining  a  better  correc¬ 
tion  for  black  employees.  Hence, 
OSHA  will  rely  on  the  current  state  of 
the  art  in  establishing  the  stated  pro¬ 
vision  dealing  with  ethnic  differences. 

The  standard  provides  that  the  em¬ 
ployer  is  required  to  obtain  a  written 
opinion  from  the  examining  physician 
containing:  The  physician’s  opinion  as 
to  whether  the  employee  has  any  de¬ 
tected  medical  conditions  which  would 
place  the  employee  at  increased  risk  of 
material  impairment  of  health  from 
exposure  to  cotton  dust;  the  results  of 
the  medical  examination;  recommend¬ 
ed  limitations  upon  the  employee’s  ex¬ 
posure  to  cotton  dust  and  upon  the 
use  of  respirators;  and  a  statement 
that  the  employee  had  been  informed 
by  the  physician  of  any  medical  condi¬ 
tions  which  require  further  examina¬ 
tion  or  treatment. 

The  provision  was  of  great  concern 
to  Dr.  Martin  (Tr.  1768-9;  p.  1573)  who 
argued  that  physicians  cannot  always 
detect  on  the  initial  exam  “medical 
conditions  which  would  place  the  em¬ 
ployee  at  increased  risk,’’  and  that 
there  are  no  specific  tests  which  physi¬ 
cians  could  rely  on  in  giving  such  an 
opinion.  It  was  the  view  of  ATMI  that 
this  requirement  will  fail  to  achieve 
any  objective  other  than  “to  tie  the 
hands  of  the  examining  physician,” 
and  recommended  greater  freedom  for 
physicians  to  exercise  a  common  sense 
and  clinical  judgment.  The  standard 
does  not  prevent  the  physicians  from 
exercising  their  clinical  judgment,  in 
fact,  paragraphs  (h)(3)(c)  and  (h)(5)  of 
the  standard  encourage  this  exercise. 
But  OSHA  believes  that  an  assessment 
of  increased  risk  by  the  examining 
physician  is  an  integral  part  of  the 
medical  surveillance  program,  and  ac¬ 
cordingly  has  not  altered  this  require¬ 
ment,  which  is  common  to  virtually  all 
OSHA  health  standards.  This  provi¬ 
sion  was  not  extensively  treated  at  the 
hearings  other  than  by  ATMI  and 
little  additional  evidence  was  adduced. 

There  was  some  concern  expressed 
at  the  hearing  as  to  the  confidentiality 
of  the  workers’  medical  records. 
NIOSH  specifically  recommended 
safeguards  in  its  prepared  statement, 
(Ex.  39(a),  p.  16),  and  during  the  hear¬ 
ing  Merchant  stated: 

"•  *  *  Care  must  be  taken  to  assure  the 
workers  that  this  information,  personal 
medical  information,  is  to  be  kept  confiden¬ 
tial.  And  this  is.  I  think,  part  of  the  doctor- 
patient  relationship  which  cannot  be  violat- 
’  ed.  And  I  think  this  ought  to  be  spelled  out 
very  clearly  in  the  provisions  of  the  medical 
surveillance  program  which  would  be  a  part 
of.  any  part  of.  a  standard”  (Tr.  1306). 

The  general  thrust  of  the  comments 
on  confidentiality  was  that  medical 
findings  should  be  kept  strictly  confi¬ 


dential  between  the  worker  and  the 
examining  physician.  * 

The  purpose  of  requiring  the  exam¬ 
ining  physician  to  supply  a  written 
opinion  is  to  provide  the  employer 
with  a  medical  basis  to  aid  in  the  de¬ 
termination  of  initial  placement  and 
to  provide  information  on  a  continuing 
basis  as  to  whether  or  not  the  worker 
is  at  an  increased  risk  as  a  result  of 
cotton  dust  exposure.  Requiring  that 
the  opinion  be  in  written  form  will 
serve  as  an  objective  check  that  the 
employer  has  actually  had  the  benefit 
of  the  information  in  making  these  de¬ 
terminations.  Since  the  employer  has 
the  ultimate  responsibility  to  protect 
the  health  of  his  employees,  the 
standard  requires  that  a  written  opin¬ 
ion  be  furnished  to  the  employer  by 
the  examining  physician.  To  ensure 
that  employers  are  not  given  informa¬ 
tion  about  the  employee’s  physical 
condition  that  has  no  relation  to  occu¬ 
pational  exposure,  the  standard  re¬ 
quires  that  the  written  opinion  shall 
not  reveal  specific  findings  or  diag¬ 
noses  unrelated  to  occupational  expo¬ 
sure. 

In  order  to  insure  a  confidential 
medical  surveillance  program, 
ACTWU  (Ex.  82.  pp.  11-14)  suggested 
requiring  the  use  of  independent  ex¬ 
amining  physicians.  Support  for  this 
concept  was  offered  by  Merchant 
based  upon  his  experiences  both  as  an 
epidemiological  investigator  of  the 
textile  industry  and  the  administrator 
of  the  Federal  surveillance  program  of 
underground  coal  mines.  OSHA  recog¬ 
nizes  the  desirability  of  implementing 
the  medical  provisions  of  this  program 
through  an  independent  medical  staff. 
One  way  this  could  be  accomplished 
would  be  through  the  use  of  clinics  es¬ 
tablished  by  the 'government.  Howev¬ 
er,  the  record  also  identifies  the  exis¬ 
tence  of  thousands  of  workplaces 
using  cotton  scattered  throughout  the 
nation.  Therefore,  it  is  not  possible  to 
provide  centralized,  government-spon¬ 
sored  clinics  for  all  these  workplaces. 
OSHA  therefore  is  relying  on  the  pro¬ 
fessional  conduct  of  industry  physi¬ 
cians  and  the  patient-physician  rela¬ 
tionship  to  assure  the  appropriate 
level  of  confidentiality. 

Among  the  issues  in  the  cotton  dust 
rulemaking  were  whether  OSHA 
should  include  a  mandatory  removal 
requirement— that  is,  a  provision  pro¬ 
hibiting  the  exposure  of  an  employee 
to  cotton  dust  if  the  employee  would 
be  placed  at  increased  risk  of  material 
impairment  of  health  because  of  such 
exposure,  and  whether  OSHA  should 
include  a  medical  removal  protection 
provision— that  is,  a  provision  requir¬ 
ing  Vhe  transfer  of  such  employee  to 
another  job,  or  providing  that  removal 
for  medical  reasons  should  not  result 
in  loss  of  earnings  to  the  affected  em¬ 
ployee.  These  issues,  as  OSHA  has  pre¬ 
viously  stated  (41  FR  56507),  are  relat¬ 


ed  and  should  be  addressed  together. 
Both  employee  (Ex.  82,  pp.  14-15)  and 
industry  (Tr.  1861-3;  1882-5;  Tr.  1677- 
80)  participants  expressed  their  views 
as  to  several  aspects  of  these  issues  in 
testimony  during  the  hearing.  Howev¬ 
er,  the  final  standard  does  not  include 
any  mandatory  medical  removal  provi¬ 
sion.  Subsequent  to  the  close  of  the 
hearing  record  in  this  proceeding, 
OSHA  conducted  an  informal  public 
hearing  on  mandatory  removal  and 
medical  removal  protection  for  work¬ 
ers  exposed  to  lead,  as  part  of  the  rule- 
making  proceeding  in  lead.  Considera¬ 
tion  of  the  critical  issue  of  medical  re¬ 
moval  protection  is  being  undertaken 
in  that  proceeding.  Once  this  analysis 
is  completed,  OSHA  will  consider  the 
extent  to  which  the  conclusions  on 
medical  removal  protection  are  appro¬ 
priate  for  cotton  dust  and  will  propose 
the  inclusion  of  appropriate  provisions 
in  the  cotton  dust  standard.  The  final 
standard  published  today  therefore, 
does  not  address  the  issue  of  manda¬ 
tory  removal  and  medical  removal  pro¬ 
tection. 

I.  Employee  Education  and  Train¬ 
ing.  This  final  standard  requires  the 
employer  to  provide  a  training  pro¬ 
gram  for  all  employees  exposed  to 
cotton  dust.  As  agreed  upon  by  virtual¬ 
ly  all  of  the  participants  in  the  rule- 
making  proceeding,  information  and 
training  are  essential  for  the  protec¬ 
tion  of  employees  (Ex.  38,  p.  18;  Ex. 
54a;  Ex.  82).  Employees  can  do  much 
to  protect  themselves  if  they  are  made 
aware  of  the  hazards  in  the  workplace. 
This  is  especially  true  in  the  case  of 
occupational  exposure  to  cotton  dust 
where  byssionsis  is  seen  at  levels  ap¬ 
proaching  zero. 

The  proposed  standard  would  have 
required  employers  to  provide  employ¬ 
ees  with  access  to  this  regulation  and 
to  inform  employees  of  the  specific 
nature  of  operations  which  could 
result  in  exposure  at  or  above  the  per¬ 
missible  exposure  limit.  The  employer 
was  also  responsible  for  developing 
and  implementing  employee  training 
programs  which  would  include  infor¬ 
mation  on  mandated  dust  control 
measures,  work  practices,  respirators, 
medical  surveillance,  the  symptoms  of 
respiratory  diseases,  and  a  review  of 
the  entire  standard. 

The  content  of  the  training  program 
required  by  this  final  standard  is  in¬ 
tended  to  apprise  the  employees  of  (1) 
the  hazards  to  which  they  are  ex¬ 
posed,  (2)  the  necessary  steps  to  pro¬ 
tect  themselves,  including  minimizing 
exposure,  respiratory  protection  and 
medical  surveillance;  (3)  their  role  in 
controlling  and  reducing  dust  emis¬ 
sions;  and  (4)  their  rights  under  this 
standard. 

The  training  program  is  required  to 
be  completed  within  90  days  of  the  ef¬ 
fective  date  of  this  standard  for  em¬ 
ployees  initially  covered  by  the  stand- 
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ard,  and  for  other  employees  at  the 
time  of  initial  assignment  to  areas 
where  there  is  possibility  of  exposure 
to  cotton  dust.  OSHA  believes  that  it 
is  important  to  train  employees  as 
soon  as  possible  in  order  to  maximize 
the  benefits  of  the  training  program. 

The  standard  requires  that  the 
training  program  be  provided  annual¬ 
ly.  OSHA  believes  that  an  annual 
training  program  is  both  necessary 
and  sufficient  to  re-inform  the  em¬ 
ployee  of  the  hazards. 

Under  the  provisions  of  this  stand¬ 
ard  the  employer  is  required  to  make  a 
copy  of  the  standard  and  its  appendi¬ 
ces  available  to  affected  employees. 
This  requirement,  in  combination  with 
the  review  provided  for  as  part  of  the 
training  program,  is  intended  to 
ensure  that  employees  understand 
their  right  and  duties  under  this 
standard. 

OSHA  has  changed  the  proposal 
which  would  only  have  required  em¬ 
ployers  to  make  a  copy  of  this  regula¬ 
tion  readily  available,  to  require  in  ad¬ 
dition  that  the  employer  post  the  reg¬ 
ulation  and  its  appendices  in  the  work¬ 
place  at  a  location  which  is  readily  ac¬ 
cessible  to  the 'employees.  David  Mc- 
Ateer,  a  former  United  Mine  Workers 
of  America  attorney,  related  experi¬ 
ences  under  the  Federal  Coal  Mine 
Health  and  Safety  Act  which  suggest¬ 
ed  that  some  workers  are  reluctant  to 
request  materials  such  as  this  from  a 
company  supervisor  (Tr.  2118-19).  The 
posting  requirement  resolves  worker 
concerns,  without  adding  any  burden 
to  the  employer.  Therefore,  OSHA  is 
requiring  employers  to  post  the  regu¬ 
lation  and  appendices. 

Several  parties  (Tr.  3051-2;  Tr.  3100; 
Tr.  2102-3;  Ex.  54a,  pp.  16-17)  testified 
in  support  of  OSHA  providing  materi¬ 
als  and  a  uniform  format  for  employee 
education  and  training.  This  testimo¬ 
ny  recommended  distributing  written 
materials  to  employees,  providing 
audio-visual  materials,  and  mandating 
minimum  time  and  frequency  require¬ 
ments  for  employee  presentations.  As 
a  result,  OSHA  Intends  to  develop,  in 
the  future,  specific  safety  and  health 
training  and  educational  materials  on 
cotton  dust  for  distribution  and  pres¬ 
entation  to  employees  by  employers, 
in  addition  to  the  training  require¬ 
ments  specified  in  this  regulation. 
These  materials  will  inform  employees 
of  the  hazards  of  exposure  to  cotton 
dust  and  appropriate  protective  meas¬ 
ures  as  discussed  in  this  preamble  and 
final  regulation.  Where  these  materi¬ 
als  are  designated  by  the  Assistant 
Secretary,  the  employer  will  be  re¬ 
quired  to  include  them  as  part  of  his 
education  and  training  program. 

The  employer  is  also  required  to  pro¬ 
vide;  upon  request,  all  materials  relat¬ 
ing  to  the  training  program  to  the  As¬ 
sistant  Secretary  and  the  Director. 
This  is  intended  to  provide  an  objec¬ 


tive  check  of  compliance  with  the  re¬ 
quirements  of  the  standards. 

J.  Signs.  The  final  standard  requires 
that  a  warning  sign  be  posted.  The 
standard  specifies  the  legend  for  these 
signs.  The  employer  is  required  to  post 
the  warning  signs  in  any  work  area 
where  the  permissible  exposure  limit 
for  cotton  dust  is  exceeded. 

The  proposal  required  the  employer 
to  post  signs  wherever  respirators  were 
required  to  be  used.  A  sign  warning  of 
cotton  dust  exposures  was  not  re¬ 
quired  in  the  proposal.  However,  evi¬ 
dence  presented  during  the  hearing 
clearly  demonstrated  the  need  for 
these  additional  posting  provisions 
(Ex.  54a,  pp.  18-19;  Tr.  3052.)  For  ex¬ 
ample,  Mr.  Frumin,  representinmg  the 
ACTWU,  argued  that  OSHA  must 
adopt  a  provision  for  warning  signs  in 
order  to  apprise  unwitting  workers  of 
hazards  in  their  workplace.  He  pointed 
out  that  the  lack  of  any  warning  sign 
requirements  was  a  serious  omission 
(Tr.  3052).  Indeed,  testimony  by  mem¬ 
bers  of  the  Carolina  Brown  Lung  Asso¬ 
ciation  (e.g.;  Ex.  54),  which  represents 
afflicted  retirees  and  current  mill  em¬ 
ployees,  demonstrated  that  workers 
often  attribute  occupational  health 
problems  to  the  wrong  sources.  This 
testimony  also  supports  the  need  for 
the  signs. 

OSHA  believes  that  it  is  important, 
and  indeed  section  6(b)(7)  of  the  Act 
requires,  that  appropriate  forms  of 
warning  be  used  to  apprise  employees 
of  the  hazards  to  which  they  are  ex¬ 
posed  during  the  course  of  their  em¬ 
ployment.  OSHA  believes  as  a  matter 
of  policy  that  employees  should  be 
given  the  opportunity  to  make  in¬ 
formed  decisions  on  whether  to  work 
at  a  job  under  the  particular  existing 
working  conditions.  Furthermore, 
OSHA  believes  that,  since  the  control 
of  potential  safety  and  health  prob¬ 
lems  involves  the  cooperation  of  em¬ 
ployees,  the  success  of  such  a  program 
is  highly  dependent  upon  the  worker's 
understanding  of  the  hazards  atten¬ 
dant  to  that  job. 

In  light  of  the  serious  nature  of  the 
hazard  of  exposure  to  cotton  dust, 
OSHA  does  not  believe  that  periodic 
training  alone  will  adequately  apprise 
employees  of  the  hazards.  However, 
OSHA  believes  that  the  training  coup¬ 
led  with  requirements,  the  require¬ 
ment  to  post  a  sign,  will  adequately  do 
so. 

The  word  “warning”  is  used  on  the 
sign  in  order  to  attract  the  attention 
of  workers  and  to  alert  workers  to  the 
fact  that  they  are  in  a  potentially  haz¬ 
ardous  area. 

K.  Recordkeeping.  Section  8(c)(3)  of 
the  Act  (29  U.S.C.  657)  mandates  the 
inclusion  of  provisions  requiring  em¬ 
ployers  to  maintain  accurate  records 
of  employee  exposure  to  potentially 
toxic  materials  and  to  harmful  physi¬ 
cal  agents  which  are  required  to  be 


monitored  or  measured.  It  also  pro¬ 
vides  that  employees  or  their  repre¬ 
sentatives  must  have  access  to  such 
records. 

The  final  standard  requires  records 
of  exposure  measurements.  The  re¬ 
quired  record  includes  name  and  job 
classification  of  employees  measured, 
details  of  the  sampling  analytic  tech¬ 
niques,  results,  and  type  of  respiratory 
protection  worn.  The  standard  also  re¬ 
quires  records  of  medical  surveillance. 
These  include  names  of  employees, 
the  physician’s  written  opinion,  a  copy 
of  the  results  of  the  examination,  and 
the  information  furnished  by  the  em¬ 
ployer  to  the  examining  physician. 

Participants  at  the  hearing  generally 
agreed  with  the  necessity  for  keeping 
such  records,  but  objected  to  the 
length  of  the  record  retention  period. 

OSHA  deems  it  necessary  that  moni¬ 
toring  and  medical  surveillance  data 
be  retained  for  the  same  period  be¬ 
cause  the  data  has  to  be  considered  to¬ 
gether.  This  is  consistent  with  OSHA’s 
policy  in  other  health  standards  (e.g. 
41  FR  46782,  43  FR  5961). 

OSHA  has  carefully  considered  that 
various  suggested  retention  periods 
and  has  concluded  that  records  of  ex¬ 
posure  monitoring  and  medical  surveil¬ 
lance  must  be  retained  for  periods  of 
twenty  years.  OSHA  is  aware  of  the 
burden  of  keeping  these  records  for 
this  period  of  time.  However,  OSHA 
feels  that  this  retention  period  is  nec¬ 
essary  in  order  to  develop  sufficient 
longitudinal  dose-response  data  and  to 
determine  the  effectiveness  of  the  se¬ 
lected  permissible  exposure  limits  in 
reducing  the  prevelance  of  respiratory 
diseases,  particularly  irreversible 
chronic  obstructive  pulmonary  dis¬ 
eases,  in  each  of  the  covered  indus¬ 
tries. 

There  were  participants  at  the  hear¬ 
ing  who  argued  that  burden  of  ex¬ 
tended  recordkeeping  be  placed  upon  a 
government  agency.  However,  section 
8(c)(3)  of  the  Act  mandates  the  inclu¬ 
sion  in  occupational  safety  and  health 
standards  of  provisions  requiring  em¬ 
ployers  to  maintain  exposure  records, 
and  section  8(c)(1)  authorizes  the  Sec¬ 
retary  to  require  employers  to  main¬ 
tain  records  for  research  purposes. 
These  statutory  provisions  indicate  a 
congressional  intent  that  an  employer, 
who  exposes  his  employees  to  toxic 
substances,  must  maintain  records 
which  assist  in  the  diagnosis  of  disease 
developing  from  such  exposure  and, 
indeed,  that  such  an  employer  has  an 
obligation  to  provide  the  information 
available  to  him  which  is  needed  for 
research  on  the  results  of  these  expo¬ 
sures. 

The  recordkeeping  provisions  of  this 
final  standard  reflect  some  changes 
from  the  proposal.  This  standard  pro¬ 
vides  employees  or  their  designated 
representatives  access  to  the  employ¬ 
ee’s  medical  records.  This  requirement 
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is  consistent  with  OSHA’s  policy  of  re¬ 
quiring  employee  access,  reflected  in 
other  health  standards. 

OSHA  has  also  determined  that  re¬ 
tention  of  the  regulation  and  appendi¬ 
ces  in  each  employee’s  file  is  unneces¬ 
sary  and,  accordingly,  permits  retain¬ 
ing  a  master  copy  of  these  documents 
and  reference  to  them  in  each  employ¬ 
ee’s  file. 

This  final  standard,  in  conformity 
with  other  OSHA  standards,  requires 
that  all  records  required  to  be  main¬ 
tained  shall  be  made  available  to  the 
Director  and  Assistant  Secretary,  that 
exposure  records  be  available  to  the 
employees  and  their  designated  repre¬ 
sentatives,  that  exposure  records 
which  will  indicate  a  former  employ¬ 
ee’s  own  exposure  be  made  available  to 
the  former  employee  or  his  designated 
representative,  and  that  medical  rec¬ 
ords  be  available  to  the  affected  em¬ 
ployee,  former  employee,  physician  or 
other  individial  designated  by  an  em¬ 
ployee  or  former  employee.  These  pro¬ 
visions.  carry  out  the  statutory  re¬ 
quirements  of  section  8(c)  of  the  Act 
and  OSHA’s  policy  on  employee  access 
to  records  enunciated  in  other  stand¬ 
ards  (43  FR  5960-2).  Briefly,  it  is  nec¬ 
essary  for  the  Assistant  Secretary  and 
Director  to  have  access  to  records  for 
enforcement  and  research  purposes. 
Employees  or  their  representatives 
need  access  to  exposure  records  be¬ 
cause  they  help  the  employee  deter¬ 
mine  the  effectiveness  of  the  employ¬ 
er’s  exposure  compliance  program. 
The  physician  needs  access  to  medical 
records  for  diagnostic  purposes. 

The  transfer  provisions  are  un¬ 
changed,  except  that  records  for  re¬ 
search  are  no  longer  to  be  mailed  by 
registered  mail  to  NIOSH  at  the  expi¬ 
ration  of  the  retention  period  or  when 
the  employer  ceases  to  do  business. 
Rather,  NIOSH  is  to  be  notified  at  the 
expiration  of  the  retention  period  so  it 
can  determine  if  the  records  are  still 
needed  for  research  purposes. 

L.  Observation  of  Monitoring.  Sec¬ 
tion  8(c)(3)  if  the  Act  requires  that 
employers  provide  employees  or  their 
representatives  with  the  opportunity 
to  observe  monitoring  of  employee  ex¬ 
posure  to  toxic  materials  or  harmful 
physical  agents.  In  accordance  with 
this  section  and  consistent  with  the 
proposal  and  other  OSHA  standards, 
the  standard  contains  provisions  for 
such  observation.  To  ensure  that  this 
right  is  meaningful,  observers  are  enti¬ 
tled  to  an  explanation  of  the  measure¬ 
ment  procedure,  and  to  record  the 
result  obtained.  The  observer,  whether 
an  employee  or  designated  representa¬ 
tive,  must  be  provided  with,  and  is  re¬ 
quired  to  use,  any  personal  protective 
devices  required  to  be  worn  by  employ¬ 
ees  working  in  the  area  that  is  being 
monitored,  and  must  comply  with  all 
other  applicable  safety  and  health 
procedures. 


M.  Effective  date.  In  order  to  ensure 
that  affected  employers  and  employ¬ 
ees  will  be  informed  of  the  existence 
of  the  provisions  of  its  standard,  and 
that  employers  are  given  an  opportu¬ 
nity  to  familiarize  themselves  and 
their  employees  with  the  existence'  of 
the  new  requirements,  pursuant  to  sec¬ 
tion  6(b)(4)  of  the  Act,  the  effective 
date  of  this  standard  will  be  Septem¬ 
ber  4,  1978.  As  noted  above,  several  of 
the  provisions  of  standard  allow  addi¬ 
tional  periods  of  time  for  completion 
of  the  tasks,  where  such  additional 
time  is  necessary.  The  standard  sets 
out  these  dates  for  the  various  provi¬ 
sions. 

N.  Appendices.  Appendices  B,C,  and 
D,  included  with  this  standard  are  in¬ 
corporated  as  a  part  of  this  standard 
and  impose  mandatory  requirements 
on  covered  employers. 

Appendix  A  contains  recommenda¬ 
tions  on  methods  of  sampling  and 
analysis,  and,  therefore,  is  only  adviso¬ 
ry  in  nature  and  does  not  by  itself 
impose  any  additional  obligations  on 
covered  employers. 

IX.  Authority 

This  document  was  prepared  under 
the  direction  of  Eula  Bingham,  Assist¬ 
ant  Secretary  of  Labor  for  Occupa¬ 
tional  Safety  and  Health,  200  Consti¬ 
tution  Ave.,  NW.,  Washington,  D.C. 
20210. 

For  all  the  reasons  set  out  above, 
OSHA  has  determined,  pursuant  to 
section  6(b)(8)  of  the  Act  (84  Stat. 
1594:  29  U.S.C.  655),  that  when  compli¬ 
ance  is  achieved  this  new  standard  in 
§  1910.1043  will  better  effectuate  the 
purposes  of  the  Act  than  the  existing 
national  consensus  standard  reflected 
in  29  CFR  1910.1000,  Table  Z-l. 

Accordingly,  pursuant  to  sections 
6(b)  and  8(c)  of  the  Occupational 
Safety  and  Health  Act  of  1970  (84 
Stat.  1593,  1599,  29  U.S.C.  655,  657), 
Secretary  of  Labor’s  Order  No.  8-76 
(41  FR  25059),  and  29  CFJt  Part  1911, 
Part  1910  of  Title  29,  Code  of  Federal 
Regulations  is  hereby  amended  by 
adding  a  new  §  1910.1043,  cotton  dust, 
and  by  adding  a  footnote  to  the  refer¬ 
ence  to  “cotton  dust  (raw)”  in  Table 
Z-l  of  §  1910.1000  stating:  “This  stand¬ 
ard  applies  in  cotton  yam  manufactur¬ 
ing  until  compliance  with 
§  1910.1043(c)  and  (e)  is  achieved.” 

In  addition,  pursuant  to  the  above 
authority,  section  4(b)(2)  of  the  Act 
(84  Stat.  1592,  29  U.S.C.  653)  and  the 
specific  statutes  referred  to  in  section 
4(b)(2),  OSHA  has  determined  that 
this  new  standard  is  more  effective 
than  the  corresponding  standards  now 
in  subpart  B  of  Part  1910,  and  in  Part 
1926  of  Title  29,  Code  of  Federal  Reg¬ 
ulations.  Therefore,  these  correspond¬ 
ing  standards  are  superseded  by 
§  1910.1043.  This  determination  and 
the  application  of  the  new  standard  to 
the  construction  industries  are  imple¬ 


mented  by  adding  a  new  paragraph  (f) 
to  §1910.19.  • 

Signed  at  Washington,  D.C.,  this 
16th  day  of  June  1978. 

Eula  Bingham, 
Assistant  Secretary  of  Labor. 

Part  1910  of  Title  29  of  the  Code  of 
Federal  Regulations  is  hereby  amend¬ 
ed  as  follows: 

1.  A  new  paragraph  (f)  is  added  to 
§  1910.19  to  read  as  follows: 

§  1910.19  Special  provisions  for  air  con¬ 
taminants. 

•  •  •  •  • 

(f)  Section  1910.1043  shall  apply  to 
the  exposure  of  every  employee  to 
cotton  dust  in  every  employment  cov¬ 
ered  by  §  1910.12,  in  lieu  of  any  differ¬ 
ent  standard  on  exposure  to  cotton 
dust  which  would  otherwise  be  appli¬ 
cable  by  virtue  of  that  section. 

§1910.1000  [Amended] 

2.  Table  Z-l  of  §  1910.1000  is  amend¬ 
ed  by  adding  the  following  footnote  to 
“Cotton  dust  (raw)  ...  1  mg/m*”: 

“This  standard  applies  in  cotton  yam 
manufacturing  until  compliance  with 
§  1910.1043  (c)  and  (e)  is  achieved. 

3.  A  new  §  1910.1043  and  appendices 
A,  B,  C  and  D  are  added  to  Part  1910, 
to  read  as  follows: 

§  1910.1043  Cotton  dust. 

(a)  Scope  and  application.  (1)  This 
section  applies  to  the  control  of  em¬ 
ployee  exposure  to  cotton  dust  in  all 
workplaces,  except  as  provided  in 
paragraph  (a)(2). 

(2)  This  section  does  not  apply  to:  (i) 
The  harvesting  of  cotton;  (ii)  The  gin¬ 
ning  of  cotton  (Exposure  to  cotton 
dust  in  cotton  ginning  is  covered  by 
§  1910.1046);  (iii)  Maritime  operations 
covered  by  29  CFR  Parts  1915,  1916, 
1917,  1918;  (iv)  The  handling  or  pro¬ 
cessing  of  woven  or  knitted  materials; 
and  (v)  The  handling  or  processing  of 
washed  cotton. 

(3)  This  section  provides  mandatory 
requirements  for  the  control  of  em¬ 
ployee  exposure  to  cotton  dust.  The 
mandatory  nature  of  these  require¬ 
ments  is  not  intended,  however,  to  dis¬ 
courage  or  inhibit  the  development  of 
different,  equally  effective  means  of 
providing  the  required  protection.  The 
variance  provisions  of  section  6(d)  of 
the  Act,  and  the  implementing  regula¬ 
tions  in  Part  1905  of  this  Title,  provide 
a  mechanism  for  employers  to  obtain 
variances  from  the  provisions  of  this 
section  where  the  employers  has  de¬ 
veloped  alternative  procedures  which 
are  “safe  and  healthful  as”  those  re¬ 
quired  by  this  section.  As  implemented 
by  the  procedural  regulations  in  Part 
1905  of  this  Title,  the  variance  provi¬ 
sions  of  the  Act  permit  the  flexibility 
which  contributes  to  efficient  compli- 
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ance  with  the  standard.  To  aid  in  the 
expeditious  processing  of  variance  ap¬ 
plications,  the  procedures  allow,  where 
appropriate,  for  the  grant  of  interim 
orders  pending  a  decision  on  the 
merits  of  the  variance  as  well  as  for 
the  consideration  of  variances  applica¬ 
ble  to  groups  of  employers.  OSHA  en¬ 
courages  interested  employers  to  uti¬ 
lize  the  variance  provisions  of  the  Act 
where  equally  safe  and  healthful  pro¬ 
tective  means  are  available. 

(b)  Definitions.  For  the  purpose  of 
this  section: 

“Assistant  Secretary”  means  the  As¬ 
sistant  Secretary  of  Labor  for  Occupa¬ 
tional  Safety  and  Health,  U.S.  Depart¬ 
ment  of  Labor  or  designee; 

“Blow  down”  means  the  cleaning  of 
equipment  and  surfaces  with  com¬ 
pressed  air. 

“Cotton  dust”  means  dust  present  in 
the  air  during  the  handling  or  process¬ 
ing  of  cotton,  which  may  contain  a 
mixture  of  many  substances  including 
ground  up  plant  matter,  fiber,  bacte¬ 
ria,  fungi,  soil,  pesticides,  non-cotton 
plant  matter  and  other  contaminants 
which  may  have  accumulated  with  the 
cotton  during  the  growing,  harvesting 
and  subsequent  processing  or  storage 
periods.  Any  dust  present  during  the 
handling  and  processing  of  cotton 
through  the  weaving  or  knitting  of 
fabrics,  and  dust  present  in  other  op¬ 
erations  or  manufacturing  processes 
using  new  or  waste  cotton  fibers  or 
cotton  fiber  by-products  from  textile 
mills  are  considered  cotton  dust. 

“Director”  means  the  Director  of 
the  National  Institute  for  Occupation¬ 
al  Safety  and  Health  (NIOSH),  U.S. 
Department  of  Health,  Education,  and 
Welfare,  or  designee; 

“Lint-free  respirable  cotton  dust” 
means  particles  of  cotton  dust  of  ap¬ 
proximately  15  microns  or  less  aerody¬ 
namic  equivalent  diameter; 

“Vertical  elutriator  cotton  dust  sam¬ 
pler”  means  a  dust  sampler  which  has 
a  particle  size  cut-off  at  approximately 
15  microns  aerodynamic  equivalent  di¬ 
ameter  when  operating  at  the  flow 
rate  of  7.4±0.2  liters  per  minute; 

“Yarn  manufacturing”  means  all 
textile  mill  operations  from  opening 
to,  but  not  including,  slashing  and 
weaving: 

“Washed  cotton”  means  cotton 
which  has  been  thoroughly  washed  in 
hot  water  and  is  known  in  the  cotton 
textile  trade  as  purified  or  dyed. 
Washed  cotton  does  not  include 
steamed,  autoclaved  cotton  or  cotton 
washed  solely  in  solvents. 

(c)  Permissible  exposure  limits.  (1) 
The  employer  shall  assure  that  no  em¬ 
ployee  who  is  exposed  to  cotton  dust 
in  yarn  manufacturing  is  exposed  to 
airborne  concentrations  of  lint-free  re¬ 
spirable  cotton  dust  greater  than  200 
ug/ms  mean  concentration,  averaged 
over  an  eight-hour  period,  as  meas¬ 
ured  by  a  vertical  elutriator  or  a 


method  of  equivalent  accuracy  and 
precision. 

(2)  The  employer  shall  assure  that 
no  employee  who  is  exposed  to  cotton 
dust  in  the  textile  processes  known  as 
slashing  and  weaving  is  exposed  to  air¬ 
borne  concentrations  of  lint-free  respi¬ 
rable  cotton  dust  greater  than  750  ug/ 
m3  mean  concentration,  averaged  over 
any  eight  hour  period,  as  measured  by 
a  vertical  elutriator  or  a  method  of 
equivalent  accuracy  and  precision. 

(3)  The  employer  shall  assure  that 
no  employee  who  is  exposed  to  cotton 
dust  (except  for  exposures  in  yam 
manufacturing  and  slashing  and  weav¬ 
ing  covered  by  paragraphs  (c)(1)  and 
(c)(2))  is  exposed  to  airborne  concen¬ 
trations  of  lint-free  respirable  cotton 
dust  greater  than  500  ug/m3  mean 
concentration,  averaged  over  an  eight- 
hour  period,  as  measured  by  a  vertical 
elutriator  or  a  method  of  equivalent 
accuracy  and  precision. 

(d)  Exposure  monitoring  and  mea¬ 
surement.— ID  General,  (i)  For  the 
purposes  of  this  section,  employee  ex¬ 
posure  is  that  exposure  which  would 
occur  if  the  employee  were  not  using  a 
respirator. 

(ii)  The  sampling  device  to  be  used 
shall  be  either  the  vertical  elutriator 
cotton  dust  sampler  or  a  method  of 
equivalent  accuracy  and  precision. 

(iii)  If  an  alternative  to  the  vertical 
elutriator  cotton  dust  sampler  is  used, 
the  employer  shall  establish  equiva¬ 
lency  by  demonstrating  that  the  alter¬ 
native  sampling  devices; 

(a)  collect  respirable  particulates  in 
the  same  range  as  the  vertical  elutria¬ 
tor  (approximately  15  um); 

(ft)  Replicates  exposure  data  in  side- 
by-side  field  comparisons;  and 

(c)  Is  equivalent  within  an  accuracy 
and  precision  range  of  plus  or  minus 
25  percent  for  95  percent  of  the  sam¬ 
ples  over  the  range  of  0.5  to  2  times 
the  permissible  exposure  limit. 

(2)  Initial  monitoring.  Each  employ¬ 
er  who  has  a  place  of  employment  in 
which  cotton  dust  is  present,  shall 
conduct  monitoring  by  obtaining  mea¬ 
surements  which  are  representative  of 
the  exposure  of  all  employees  to  air¬ 
borne  concentrations  of  lint-free  respi¬ 
rable  cotton  dust  over  an  eight-hour 
period.  The  sampling  program  shall 
include  at  least  one  determination 
during  each  shift  for  each  work  area. 

(3)  Periodic  monitoring,  (i)  The  em¬ 
ployer  shall  repeat  the  measurements 
required  by  paragraph  (d)(2)  at  least 
every  six  months. 

(ii)  Whenever  there  has  been  a  pro¬ 
duction,  process,  or  control  change 
which  may  result  in  new  or  additional 
exposure  to  cotton  dust,  or  whenever 
the  employer  has  any  other  reason  to 
suspect  an  increase  in  employee  expo¬ 
sure,  the  employer  shall  repeat  the 
monitoring  and  measurements  re¬ 
quired  by  paragraph  (d)(2)  for  those 
employees  affected  by  the  change  or 
increase. 


(4)  Employee  notification,  (i)  Within 
five  working  days  after  the  receipt  of 
monitoring  results,  the  employer  shall 
notify  each  employee  in  writing  of  the 
exposure  measurements  which  repre¬ 
sent  that  employee’s  exposure. 

(ii)  Whenever  the  results  indicate 
that  the  employee’s  exposure  exceeds 
the  applicable  permissible  exposure 
limit  specified  in  paragraph  (c),  the 
employer  shall  include  in  the  written 
notice  a  statement  that  the  permissi¬ 
ble  exposure  limit  was  exceeded  and  a 
description  of  the  corrective  action 
taken  to  reduce  exposure  below  the 
permissible  exposure  limit. 

(e)  Methods  of  compliance  U)  engi¬ 
neering  and  work  practice  controls. 
The  employer  shall  institute  engineer¬ 
ing  and  work  practice  controls  to 
reduce  and  maintain  employee  expo¬ 
sure  to  cotton  dust  at  or  below  the 
permissible  exposure  limit  specified  in 
paragraph  (c),  except  to  the  extent 
that  the  employer  establishes  that 
such  controls  are  not  feasible. 

(2)  Whenever  feasible  engineering 
and  work  practice  controls  are  not  suf¬ 
ficient  to  reduce  employee  exposure  to 
or  below  the  permissible  exposure 
limit,  the  employer  shall  nonetheless 
institute  these  controls  to  immediately 
reduce  exposure  to  the  lowest  feasible 
level,  and  shall  supplement  these  con¬ 
trols  with  the  use  of  respirators  which 
shall  comply  with  the  provisions  of 
paragraph  (f). 

(3)  Compliance  program,  (i)  Each 
employer  shall  establish  and  imple¬ 
ment  a  written  program  sufficient  to 
reduce  exposures  as  soon  as  possible  to 
or  below  the  permissible  exposure 
limit  solely  by  means  of  engineering 
controls  and  work  practices  as  re¬ 
quired  by  paragraph  (e)(1)  of  this  sec¬ 
tion. 

(ii)  The  written  program  shall  in¬ 
clude  at  least  the  following: 

(а)  A  description  of  each  operation 
or  process  resulting  in  employee  expo¬ 
sure  to  cotton  dust; 

(б)  Engineering  plans  and  other 
studies  used  to  determine  the  controls 
for  each  process; 

(c)  A  report  of  the  technology  con¬ 
sidered  in  meeting  the  permissible  ex¬ 
posure  limit; 

id)  Monitoring  data  obtained  in  ac¬ 
cordance  with  paragraph  (d)  of  this 
section; 

(e)  A  detailed  schedule  for  develop¬ 
ment  and  implementation  of  engineer¬ 
ing  and  work  practice  controls,  includ¬ 
ing  exposure  levels  projected  to  be 
achieved  by  such  controls; 

(f)  Work  practice  program;  and 

(p)  Other  relevant  information. 

(iii)  The  employer’s  schedule  as  set 
forth  in  the  compliance  program,  shall 
project  completion  no  later  than  Sep¬ 
tember  4,  1982, 

(iv)  The  employer  shall  complete  the 
steps  set  forth  in  his  program  by  the 
dates  in  the  schedule. 
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(v)  Written  programs  shall  be  sub¬ 
mitted,  upon  request,  to  the  Assistant 
Secretary  and  the  Director,  and  shall 
be  available  at  the  worksite  for  exami¬ 
nation  and  copying  by  the  Assistant 
Secretary,  the  Director,  and  any  af¬ 
fected  employee  or  their  designated 
representatives. 

(vi)  The  written  programs  required 
under  paragraph  (e)(3)  of  this  section 
shall  be  revised  and  updated  at  least 
every  six  months  to  reflect  the  current 
status  of  the  program  and  current  ex¬ 
posure  levels. 

(4)  Mechanical  ventilation.  When 
mechanical  ventilation  is  used  to  con¬ 
trol  exposure,  measurements  which 
demonstrate  the  effectiveness  of  the 
system  to  control  exposure,  such  as 
capture  velocity,  duct  velocity,  or 
static  pressure  shall  be  made  at  least 
every  six  months.  Measurements  of 
the  system’s  effectiveness  to  control 
exposures  shall  also  be  made  within 
five  days  of  any  change  in  production, 
process  or  control  which  may  result  in 
any  increase  in  airborne  concentra¬ 
tions  of  cotton  dust. 

(f)  Use  of  respirators.— (.1)  General 
Where  the  use  of  respirators  is  re¬ 
quired  under  this  section,  the  employ¬ 
er  shall  provide,  at  no  cost  to  the  em¬ 
ployee,  and  assure  the  use  of  respira¬ 
tors  which  comply  with  the  require¬ 
ments  of  this  paragraph  (f).  Respira¬ 
tors  shall  be  used  in  the  following  cir¬ 
cumstances: 

(1)  During  the  time  periods  neces¬ 
sary  to  install  or  implement  feasible 
engineering  controls  and  work  practice 
controls; 

(ii)  During  maintenance  and  repair 
activities  in  which  engineering  and 
work  practice  controls  are  not  feasible; 

(iii)  In  work  situations  where  feasi¬ 
ble  engineering  and  work  practice  con¬ 
trols  are  not  yet  sufficient  to  reduce 
exposure  to  or  below  the  permissible 
exposure  limit;  and 

(iv)  In  operations  specified  under 
paragraph  (gXlXi). 

(v)  Whenever  an  employee  requests 
a  respirator. 

(2)  Respirator  selection,  (i)  Where 
respirators  are  required  under  this  sec¬ 
tion,  the  employer  shall  select  the  ap¬ 
propriate  respirator  from  Table  1 
below  and  shall  assure  that  the  em¬ 
ployee  uses  the  respirator  provided. 

Table  I 


Cotton  dust  Required  respirator 

concentration 

Not  greater  than— 

(a)  5  x  the  1.  Any  dust  respirator, 

applicable  including  single  use 

permissible 
exposure  limit. 

<b)  10  x  the  I.  Any  dust  respirator,  except 

applicable  single  use  or  quarter  mask; 

permissible  or  ‘ 

exposure  limit. 

2.  Any  supplied  air  respirator; 
or 

3.  Any  self-contained 
breathing  apparatus. 


Table  I— Continued 


Cotton  dust  '  Required  respirator 
concentration 

<c>  50  x  the  L  High  efficiency  particulate 

applicable  filter  respirator  with  a  full 

permissible  facepiece;  or 

exposure  limit. 

2.  Any  supplied  air  respirator 
with  full-facepiece,  helmet 
or  hood;  or 

3.  Any  self-contained 

,  breathing  apparatus  with 

full-facepiece. 

(d)  Greater  than  50  1.  A  powered  air-purifying 
X  the  applicable  respirator  with  high 

permissible  efficiency  particulate  filter: 

exposure  limit.  or 

2.  A  self-contained  breathing 
apparatus  with  a  full 
facepiece  operated  in 
pressure  demand  or  other 
positive  pressure  mode;  or 

3.  A  type  “C"  supplied  air 
respirator  operated  in 
pressure  demand  or  other 
positive  pressure  mode;  or 

4.  A  combination  respirator 
which  includes  a  type  C 
supplied-air  respirator  which 
a  full  facepiece  operated  in 
pressure  or  continuous-flow 
mode  and  an  auxiliary  self- 
contained  breathing 
apparatus  operated  in 
pressure  demand  or  other 
positive  pressure  mode. 

(ii)  The  employer  shall  select  respi¬ 
rators  from  those  tested  and  approved 
for  protection  against  dust  by  the  Na¬ 
tional  Institute  for  Occupational 
Safety  and  Health  (NIOSH)  under  the 
provisions  of  30  CFR  Part  11. 

(iii)  Whenever  respirators  are  re¬ 
quired  by  this  section  for  concentra¬ 
tions  not  greater  than  5  x  the  applica¬ 
ble  permissible  exposure  limit,  the  em¬ 
ployer  shall,  permit  the  employee  to 
use,  at  the  employee’s  option,  single 
use  dust  respirator  in  preference  to 
any  respirator  specified  in  paragraph 

(a)  of  Table  L 

(iv)  Whenever  respirators  are  re¬ 
quired  by  this  section  for  concentra¬ 
tions  not  greater  than  50  x  the  appli¬ 
cable  permissible  exposure  limit,  the 
employer  shall,  upon  the  request  of 
the  employee,  provide  a  powered  air 
purifying  respirator  with  a  high  effi¬ 
ciency  particulate  filter  in  lieu  of  the 
respirator  specified  in  paragraphs  (a), 

(b) ,  or  (c)  of  Table  I. 

Xv)  Whenever  a  physician  deter¬ 
mines  that  an  employee  is  unable  to 
wear  any  form  of  respirator,  including 
a  power  air  purifying  respirator,  the 
employee  shall  be  given  the  opportuni¬ 
ty  to  transfer  to  another  position 
which  is  available  or  which  later  be¬ 
comes  available  having  a  dust  level  at 
or  below  the  PEL.  The  employer  shall 
assure  than  an  employee  who  is  trans¬ 
ferred  due  to  an  inability  to  wear  a 
respirator  suffers  no  loss  of  earnings 
or  other  employment  rights  or  bene¬ 
fits  as  a  result  of  the  transfer. 

(vi)  Until  March  4,  1979,  the  employ¬ 
er  shall  provide  any  dust  respirator, 
including  single  use,  to  all  employees 


exposed  to  cotton  dust,  unless  the  em¬ 
ployer  has  conducted  the  monitoring 
required  by  paragraph  (d)(2)  of  this 
section  or  otherwise  has  monitored 
employee  exposure.  As  soon  as  moni¬ 
toring  has  been  conducted,  the  em¬ 
ployer  shall  select  the  appropriate  res¬ 
pirator  from  Table  I. 

(3)  Respirator  program.  The  employ¬ 
er  shall  institute  a  respirator  program 
in  accordance  with  5  1910.134  (b),  (d), 
(e),  and  (f)  of  this  part. 

(4)  Respirator  usage,  (i)  The  employ¬ 
er  shall  assure  that  the  respirator  used 
by  each  employee  exhibits  minimum 
facepiece  leakage  and  that  the  respira¬ 
tor  is  fitted  properly. 

(ii)  The  employer  shall  allow  each 
employee  who  uses  a  filter  respirator, 
to  change  the  filter  elements  when¬ 
ever  an  increase  in  breathing  resis¬ 
tance  is  detected  by  the  employee.  The 
employer  shall  maintain  an  adequate 
supply  of  filter  elements  for  this  pur¬ 
pose. 

(iii)  The  employer  shall  allow  em¬ 
ployees  who  wear  respirators  to  wash 
their  faces  and  respirator  face  pieces 
to  prevent  skin  irritation  associated 
with  respirator  use. 

(g)  Work  practices.  Each  employer 
shall,  regardless  of  the  level  of  em¬ 
ployee  exposure,  immediately  estab¬ 
lish  and  implement  a  written  program 
of  work  practices,  which  shall  mini¬ 
mize  cotton  dust  exposure  for  each 
specific  job.  Where  applicable,  the  fol¬ 
lowing  work  practices  shall  be  includ¬ 
ed  in  the  work  practices  program: 

(1)  Compressed  air  “blow  down” 
cleaning  shall  be  prohibited,  where  al¬ 
ternative  means  are  feasible.  Where 
compressed  air  “blow  down”  is  done, 
respirators  shall  be  worn  by  the  em¬ 
ployees  performing  the  “blow  down”, 
and  employees  in  the  area  whose  pres¬ 
ence  is  not  required  to  perform  the 
“blow  down”  shall  be  required  to  leave 
the  area  during  this  cleaning  oper¬ 
ation. 

(2)  Cleaning  of  clothing  or  floors 
with  compressed  air  shall  be  prohibit¬ 
ed. 

(3)  Floor  sweeping  shall  be  per¬ 
formed  with  a  vacuum  or  with  meth¬ 
ods  designed  to  minimize  dispersal  of 
dust. 

(4)  Cotton  and  cotton  waste  shall  be 
stacked,  sorted,  baled,  dumped,  re¬ 
moved  or  otherwise  handled  by  me¬ 
chanical  means,  except  where  the  em¬ 
ployer  can  show  that  it  is  infeasible  to 
do  so.  Where  infeasible,  the  method 
used  for  handling  cotton  and  cotton 
waste  shall  be  the  method  which  re¬ 
duces  exposure  to  the  lowest  level  fea¬ 
sible. 

(5)  The  employer  shall  inspect,  clean 
maintain,  and  repair,  all  engineering 
control  equipment  and  ventilation  sys¬ 
tems  including  power  sources,  ducts, 
and  filtration  units  of  the  equipment. 

(h)  Medical  surveillance.  (1)  Gener¬ 
al.  (i)  Each  employer  who  has  a  place 
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of  employment  in  which  cotton  dust  is 
present  shall  institute  a  program  of 
medical  surveillance  for  all  employees 
exposed  to  cotton  dust. 

(ii)  The  employer  shall  assure  that 
all  medical  examinations  and  proce¬ 
dures  are  performed  by  or  under  the 
supervision  of  a  licensed  physician  and 
are  provided  without  cost  to  the  em¬ 
ployee. 

(iii)  Persons  other  than  licensed 
physicians,  who  administer  the  pul¬ 
monary  function  testing  required  by 
this  section  shall  complete  a  NIOSH 
approved  training  course  in  spiro¬ 
metry. 

(2)  Initial  examinations.  The  em¬ 
ployer  shall  provide  each  employee 
who  is  or  may  be  exposed  to  cotton 
dust  with  an  opportunity  for  medical 
surveillance  for  new  employees,  this 
examination  shall  be  provided  prior  to 
initial  assignment.  The  medical  sur¬ 
veillance  shall  include  at  least  the  fol¬ 
lowing: 

(i)  A  medical  history; 

(ii)  The  standardized  questionnaire 
contained  in  Appendix  B;  and 

(iii)  A  pulmonary  function  measure¬ 
ment,  including  a  determination  of 
forced  vital  capacity  (FVC)  and  forced 
expiratory  volume  in  1  second  (FEVi), 
and  the  percentage  that  the  measured 
values  of  FEV  and  FVC  differ  from 
the  predicted  values,  using  the  stand¬ 
ard  tables  in  Appendix  C. 

These  determinations  shall  be  made 
for  each  employee  before  the  employ¬ 
ee  enters  the  workplace  on  the  first 
day  of  the  work  week,  following  at 
least  35  hours  after  previous  exposure 
to  cotton  dust.  The  tests  shall  be  re¬ 
peated  during  the  shift,  no  sooner 
than  4  and  no  more  than  10  hours 
after  the  beginning  of  the  work  shift; 
and.  in  any  event,  no  more  than  one 
hour  after  cessation  of  exposure. 

(iv)  Based  upon  the  questionnaire  re¬ 
sults,  each  employee  shall  be  graded 
according  to  Schilling's  byssinosis  clas¬ 
sification  system. 

(3)  Periodic  examinations,  (i)  The 
employer  shall  provide  annual  medical 
surveillance  for  all  employees  exposed 
to  cotton  dust  which  shall  include  at 
least  an  update  of  the  medical  history 
and  standardized  questionnaire  and 
the  pulmonary  function  measure¬ 
ments  in  paragraph  (h)(2). 

(ii)  Medical  surveillance  as  required 
in  paragraph  (h)(3)(i)  shall  be  pro¬ 
vided  every  six  months  for  all  employ¬ 
ees  in  the  following  categories: 

(a)  An  FEVi  of  greater  than  80  per¬ 
cent  of  predicted,  but  with  an  FEV, 
decrement  of  5  percent  or  200  ml.  on  a 
first  working  day; 

(ft)  An  FEV,  of  less  than  80  percent 
of  the  predicted  value;  or 

(c)  Where,  in  the  opinion  of  the  phy¬ 
sician,  any  significant  change  in  ques¬ 
tionnaire  findings,  pulmonary  func¬ 
tion  results,  or  other  diagnostic  tests 
has  occured. 
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(iii)  An  employee  whose  FEV,  is  less 
than  60  percent  of  the  predicted  value 
shall  be  referred  to  a  physician  for  a 
detailed  pulmonary  examination. 

(iv)  A  comparison  shall  be  made  be¬ 
tween  the  current  examination  results 
and  those  of  previous  examinations 
and  a  determination  made  by  the  phy¬ 
sician  as  to  whether  there  has  been  a 
significant  change. 

(4)  Information  provided  to  the  phy¬ 
sician.  The  employer  shall  provide  the 
following  information  to  the  examin¬ 
ing  physician: 

(i)  A  copy  of  this  regulation  and  its 
Appendices; 

(ii)  A  description  of  the  affected  em¬ 
ployee’s  duties  as  they  relate  to  the 
employee’s  exposure; 

(iii)  The  employee’s  exposure  level 
or  anticipated  exposure  level; 

(iv)  A  description  of  any  personal 
protective  equipment  used  or  to  be 
used:  and 

(v)  Information  from  previous  medi¬ 
cal  examinations  of  the  affected  em¬ 
ployee  which  is  not  readily  available 
to  the  examining  physician. 

(5)  Physician’s  written  opinion. 

(i)  The  employer  shall  obtain  and 
furnish  the  employee  with  a  copy  of  a 
written  opinion  from  the  examining 
physician  containing  the  following: 

(a)  The  results  of  the  medical  exami¬ 
nation  and  tests; 

(6)  The  physician’s  opinion  as  to 
whether  the  employee  has  any  detect¬ 
ed  medical  conditions  which  would 
place  the  employee  at  increased  risk  of 
material  impairment  of  the  employee’s 
health  from  exposure  to  cotton  dust; 

(c)  The  physician’s  recommended 
limitations  upon  the  employee’s  expo¬ 
sure  to  cotton  dust  or  upon  the  em¬ 
ployee’s  use  of  respirators  including  a 
determination  of  whether  an  employ¬ 
ee  can  wear  a  negative  pressure  respi¬ 
rator,  and  he  cannot,  a  determination 
of  the  employee’s  ability  to  wear  a 
powered  air  purifying  respirator;  and, 

id)  A  statement  that  the  employee 
has  been  informed  by  the  physician  of 
the  results  of  the  medical  examination 
and  any  medical  conditions  which  re¬ 
quire  further  examination  or  treat¬ 
ment. 

(ii)  The  written  opinion  obtained  by 
the  employer  shall  not  reveal  specific 
findings  or  diagnoses  unrelated  to  oc¬ 
cupational  exposure. 

(i)  Employee  education  and  training. 

(1)  Training  program,  (i)  The  em¬ 
ployer  shall  provide  a  training  pro¬ 
gram  for  all  employees  in  all  work¬ 
places  where  cotton  dust  is  present, 
and  shall  assure  that  each  employee  in 
these  workplaces  is  informed  of  the 
following: 

(a)  The  specific  nature  of  the  oper¬ 
ations  which  could  result  in  exposure 
to  cotton  dust  at  or  above  the  permis¬ 
sible  exposure  limit; 

(ft)  The  measures,  including  work 
practices  required  by  paragraph  (g)  of 
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this  section,  necessary  to  protect  the 
employee  from  exposures  in  excess  of 
the  permissible  exposure  limit; 

(c)  The  purpose,  proper  use  and  limi¬ 
tations  of  respirators  required  by  para¬ 
graph  (f)  of  this  section; 

id)  The  purpose  for  and  a  descrip¬ 
tion  of  the  medical  surveillance  pro¬ 
gram  required  by  paragraph  (h)  of 
this  section  and  other  information 
which  will  aid  exposed  employees  in 
understanding  the  hazards  of  cotton 
dust  exposure;  and 

(e)  The  contents  of  this  standard 
and  its  appendices. 

(1)  The  training  program  shall  be 
provided  prior  to  initial  assignment 
and  shall  be  reported  and  shall  be  re¬ 
peated  at  least  annually. 

(2)  Access  to  training  materials,  (i) 
Each  employer  shall  post  a  copy  of 
this  section  with  its  appendices  in  a 
public  location  at  the  workplace,  and 
shall,  upon  request,  make  copies  avail¬ 
able  to  employees. 

(ii)  The  employer  shall  provide  all 
materials  relating  to  the  employee 
training  and  information  program  to 
the  Assistant  Secretary  and  the  Direc¬ 
tor  upon  request. 

(iii)  In  addition  to  the  information 
required  by  paragraph  (i)(l),  the  em¬ 
ployer  shall  include  as  part  of  the 
training  program,  and  shall  distribute 
to  employees,  any  materials,  pertain¬ 
ing  to  the  Occupational  Safety  and 
Health  Act,  the  regulations  issued  pur¬ 
suant  to  that  Act,  and  this  cotton  dust 
standard,  which  are  made  available  to 
the  employer  by  the  Assistant  Secre¬ 
tary. 

(j)  Signs.  The  employer  shall  post 
the  following  warning  signs  in  each 
work  area  where  the  permissible  expo¬ 
sure  limit  for  cotton  dust  is  exceeded: 

WARNING 

COTTON  OUST  WORK  AREA 
May  Cause  Acute  or  Delayed  Lung  Injury 
(Bytsinosis) 

RESPIRATORS 
REQUIRED  IN  THIS  AREA 

(k)  Recordkeeping.  (1)  Exposure 
measurements,  (i)  The  employer  shall 
establish  and  maintain  an  accurate 
record  of  all  measurements  required 
by  paragraph  (d)  of  this  section. 

(ii)  The  record  shall  include:  (a)  A 
log  containing  the  items  listed  in  para¬ 
graph  IV  (a)  of  Appendix  A,  and  the 
dates,  number,  duration,  and  results  of 
each  of  the  samples  taken,  including  a 
description  of  the  procedure  used  »to 
determine  representative  employee  ex¬ 
posures; 

(6)  The  type  of  protective  devices 
worn,  if  any,  and  length  of  time  worn; 
and 

(c)  The  name,  social  security  num¬ 
bers,  job  classification,  and  exposure 
levels  of  employees  whose  exposure 
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the  measurement  is  intended  to  repre¬ 
sent. 

(iii)  The  employer  shall  maintain 
this  record  for  at  least  20  years. 

(2)  Medical  surveillance,  (i)  The  em¬ 
ployer  shall  establish  and  maintain  an 
accurate  medical  record  for  each  em¬ 
ployee  subject  to  medical  surveillance 
required  by  paragraph  (h)  of  this  sec¬ 
tion. 

(ii)  The  record  shall  include: 

(а)  The  name  and  social  security 
number  and  description  of  the  duties 
of  the  employee; 

(б)  A  copy  of  the  medical  examina¬ 
tion  results  including  the  medical  his¬ 
tory,  questionnaire  responses,  results 
of  all  tests,  and  the  physician's  recom¬ 
mendation; 

(c)  A  copy  of  the  physician’s  written 
opinion; 

id)  Any  employee  medical  com¬ 
plaints  related  to  exposure  to  cotton 
dust; 

(e)  A  copy  of  this  standard  and  its 
appendices,  except  that  the  employer 
may  keep  one  copy  of  the  standard 
and  the  appendices  for  all  employees, 
provided  that  he  references  the  stand¬ 
ard  and  appendices  in  the  medical  sur¬ 
veillance  record  of  each  employee;  and 

if)  A  copy  of  the  information  pro¬ 
vided  to  the  physician  as  required  by 
paragraphs  (h)(4)  of  this  section. 

(iii)  The  employer  shall  maintain 
this  record  for  at  least  20  years. 

(3)  Availability,  (i)  The  employer 
shall  make  all  records  required  to  be 
maintained  by  paragraph  (k)  of  this 
section  available  to  the  Assistant  Sec¬ 
retary  and  the  Director  for  examina¬ 
tion  and  copying. 

(ii)  The  employer  shall  make  em¬ 
ployee  exposure  measurement  records 
required  by  this  section  available  to  af¬ 
fected  employees  or  their  designated 
representatives  for  examination  and 
copying. 

(iii)  The  employer  shall  make  all  rec¬ 
ords  as  will  indicate  a  former  employ¬ 
ee’s  own  exposure  to  cotton  dust  avail¬ 
able  to  the  former  employee  or  his 
designated  representative  for  examina¬ 
tion  and  copying. 

(iv)  The  employer  shall  make  an  em¬ 
ployee’s  medical  records  required  to  be 
maintained  by  this  section,  available 
to  the  affected  employee  or  former 
employee  or  to  a  physician  or  other  in¬ 
dividual  designated  by  such  affected 
employee  or  former  employees,  for  ex¬ 
amination  and  copying. 

(4)  Transfer  of  records,  (i)  Whenever 
the  employer  ceases  to  do  business, 
the  successor  employer  shall  receive 
and  retain  all  records  required  to  be 
maintained  by  paragraph  (k)  of  this 
section. 

(ii)  Whenever  the  employer  ceases  to 
do  business,  and  there  is  no  successor 
employer  to  receive  and  retain  the  rec¬ 
ords  for  the  prescribed  period,  these 
records  shall  be  transmitted  to  the  Di¬ 
rector. 


(iii)  At  the  expiration  of  the  reten¬ 
tion  period  for  the  records  required  to 
be  maintained  by  this  section,  the  em¬ 
ployer  shall  notify  the  Director  at 
least  3  months  prior  to  the  disposal  of 
such  records  and  shall  transmit  those 
records  to  the  Director  if  he  requests 
them  within  that  period. 

(1)  Observation  of  monitoring.  (1) 
The  employer  shall  provide  affected 
employees  or  their  designated  repre¬ 
sentatives  an  opportunity  to  observe 
any  measuring  or  monitoring  of  em¬ 
ployee  exposure  to  cotton  dust  con¬ 
ducted  pursuant  to  paragraph  (d)  of 
this  section. 

(2)  Whenever  observation  of  the 
measuring  or  monitoring  of  employee 
exposure  to  cotton  dust  requires  entry 
into  an  area  where  the  use  of  personal 
protective  equipment  is  required,  the 
employer  shall  provide  the  observer 
with  and  assure  the  use  of  such  equip¬ 
ment  and  shall  require  the  observer  to 
comply  with  all  other  applicable 
safety  and  health  procedures. 

(3)  Without  interfering  with  the 
measurement,  observers  shall  be  enti¬ 
tled  to: 

(1)  An  explanation  of  the  measure¬ 
ment  procedures; 

(ii)  An  opportunity  to  observe  all 
steps  related  to  the  measurement  of 
airborne  concentrations  of  cotton  dust 
performed  at  the  place  of  exposure; 
and 

(iii)  An  opportunity  to  record  the  re¬ 
sults  obtained. 

(m)  Effective  date.—i  1)  General 
This  section  is  effective  September  4, 

1978,  except  as  otherwise  provided 
below. 

(2)  Startup  dates,  (i)  Initial  monitor¬ 
ing.  The  initial  monitoring  required  by 
paragraph  (d)(2)  of  this  section  shall 
be  completed  as  soon  as  possible  but 
no  later  than  March  4,  1979. 

(ii)  Methods  of  compliance:  engineer¬ 
ing  and  work  practice  controls.  The 
engineering  and  work  practice  controls 
required  by  paragraph  (e)  of  this  sec¬ 
tion  shall  be  implemented  no  later 
than  September  4,  1982. 

(iii)  Compliance  program.  The  com¬ 
pliance  program  required  by  para¬ 
graph  (e)(3)  of  this  section  shall  be  es¬ 
tablished  no  later  than  September  4, 

1979. 

(iv)  Respirators.  The  respirators  re¬ 
quired  by  paragraph  (f)  of  this  section 
shall  be  provided  no  later  than  Octo¬ 
ber  4,  1978.  Until  September  4,  1979, 
the  provisions  of  paragraph  (f)(2)(iv) 
apply. 

(v)  Work  practices.  The  work  prac¬ 
tices  required  by  paragraph  (g)  of  this 
section  shall  be  implemented  no  later 
than  December  4,  1978. 

(vi)  Medical  surveillance.  This  initial 
medical  surveillance  required  by  para¬ 
graph  (h)  of  this  section  shall  be  com¬ 
pleted  no  later  than  September  4, 
1979. 

(vii)  Employee  education  and  train¬ 
ing.  The  initial  education  and  training 


required  by  paragraph  (i)  of  this  sec¬ 
tion  shall  be  completed  as  soon  as  pos¬ 
sible  but  no  later  than  December  4. 
1978. 

(n)  Appendices,  (i)  Appendices  B,  C, 
and  D  to  this  section  are  incorporated 
as  part  of  this  section  and  the  con¬ 
tents  of  these  appendices  are  manda¬ 
tory. 

(ii)  Appendix  A  contains  information 
which  is  not  intended  to  create  any  ad¬ 
ditional  obligations  not  otherwise  im¬ 
posed  or  to  detract  from  any  existing 
obligations. 

Appendix  A— Air  Sampling  and  Analytical 

Procedures  por  Determining  Concentra¬ 
tions  of  Cotton  Dust 

1.  SAMPLING  LOCATIONS 

The  sampling  procedures  must  be  de¬ 
signed  so  that  samples  of  the  actual  dust 
concentrations  are  collected  accurately  and 
consistently  and  reflect  the  concentrations 
of  dust  at  the  place  and  time  of  sampling. 
Sufficient  number  of  6-hour  area  samples  in 
each  distinct  work  area  of  the  plant  should 
be  collected  at  locations  which  provide  rep¬ 
resentative  samples  of  air  to  which  the 
worker  is  exposed.  In  order  to  avoid  filter 
overloading,  sampling  time  may  be  short¬ 
ened  when  sampling  in  dusty  areas.  Samples 
in  each  work  area  should  be  gathered  simul¬ 
taneously  or  sequentially  during  a  normal 
operating  period.  The  daily  time-weighted 
average  (TWA)  exposure  of  each  worker  can 
then  be  determined  by  using  the  following 
formula: 

Summation  of  hours  spent  in  each  location 
and  the  dust  concentration  in  that  location. 

Total  hours  exposed 

A  time-weighted  average  concentration 
should  be  computed  for  each  worker  and 
properly  logged  and  maintained  on  file  for 

review. 

II.  SAMPLING  EQUIPMENT 

(a)  Sampler.  The  instrument  selected  for 
monitoring  is  the  Lumsden-Lynch  vertical 
elutriator.  It  should  operate  at  a  flow  rate 
of  7.4±0.2  liters/minute. 

The  samplers  should  be  cleaned  priofto 
sampling.  The  pumps  should  be  monitored 
during  sampling. 

(b)  Filter  Holder.  A  three-piece  cassette 
constructed  of  polystyrene  designed  to  hold 
a  37-mm  diameter  filter  should  be  used. 
Care  must  be  exercised  to  insure  that  an 
adequate  seal  exists  between  elements  of 
the  cassette. 

(c)  Filers  and  Support  Pads.  The  mem¬ 
brane  filters  used  should  be  polyvinyl  chlo¬ 
ride  with  a  5-um  pore  size  and  37-mm  diame¬ 
ter.  A  support  pad,  commonly  called  a 
backup  pad,  should  be  used  under  the  filter 
membrane  in  the  field  monitor  cassette. 

(d)  Balance.  A  balance  sensitive  to  10  mi¬ 
crograms  should  be  used. 

III.  INSTRUMENT  CALIBRATION  PROCEDURE 

Samplers  shall  be  calibrated  when  first  re¬ 
ceived  from  the  factory,  after  repair,  and 
after  receiving  any  abuse.  The  samplers 
should  be  calibrated  in  the  laboratory  both 
before  they  are  used  in  the  field  and  after 
they  have  been  used  to  collect  a  large 


FEDERAL  REGISTER,  VOL  43,  NO.  122— FRIDAY,  JUNE  23,  1978 


RULES  AND  REGULATIONS 


27399 


number  of  field  samples.  The  primary 
standard,  such  as  a  spirometer  or  other 
standard  calibrating  instruments  such  as  a 
wet  test  meter  or  a  large  bubble  meter  or 
dry  ga^  meter,  should  be  used.  Instructions 
for  calibration  with  the  wet  test  meter 
follow.  If  another  calibration  device  is  se¬ 
lected.  equivalent  procedures  should  be 
used: 

(a)  Level  wet  test  meter.  Check  the  water 
level  which  should  just  touch  the  calibra¬ 
tion  point  at  the  left  side  of  the  meter.  If 
water  level  is  low,  add  water  1-2*  F.  warmer 
than  room  temperature  of  till  point.  Run 
the  meter  for  30  minutes  before  calibration; 

(b)  Place  the  polyvinyl  chloride  mem¬ 
brane  filter  in  the  filter  cassette; 

(c)  Assemble  the  calibration  sampling 
train; 

(d)  Connect  the  wet  test  meter  to  the 
train. 

The  pointer  on  the  meter  should  run  clock¬ 
wise  and  a  pressure  drop  of  not  more  than 
1.0  inch  of  water  indicated.  If  the  pressure 
drop  is  greater  than  1.0,  disconnect  and 
check  the  system; 

(e)  Operate  the  system  for  ten  minutes 
before  starting  the  calibration; 

(f)  Check  the  vacuum  gauge  on  the  pump 
to  insure  that  the  pressure  drop  across  the 
orifice  exceeds  16  inches  of  mercury; 

(g)  Record  the  following  on  calibration 
data  sheets: 

(1)  Wet  test  meter  reading,  start  and 
finish; 

(2)  Elapsed  time,  start  and  finish  (at  least 
two  minutes); 

(3)  Pressure  drop  at  manometer; 

(4)  Air  temperature: 

(5)  Barometric  pressure;  and 

(6)  Limiting  orifice  number; 

• 

(h)  Calculate  the  flow  rate  and  compare 
against  the  flow  of  7.4+0.2  liters/minute.  If 
flow  is  between  these  limits,  perform  cali¬ 
bration  again,  average  results,  and  record 
orifice  number  and  flow  rate.  If  flow  is  not 
within  these  limits,  discard  or  modify  orifice 
and  repeat  procedure; 

(i)  Record  the  name  of  the  person  per¬ 
forming  the  calibration,  the  date,  serial 
number  of  the  wet  test  meter,  and  the 


number  of  the  critical  orifices  being  cali¬ 
brated. 

IV.  SAMPLING  PROCEDURE 

(a)  Sampling  data  sheets  should  include  a 
log  of: 

( 1 )  The  date  of  the  sample  collection; 

(2)  The  time  of  sampling; 

(3)  The  location  of  the  sampler;  * 

(4)  The  sampler  serial  number; 

(5)  The  cassette  number; 

(6)  The  time  of  starting  and  stopping  the 
sampling  and  the  duration  of  sampling; 

(7)  The  weight  of  the  filter  before  and 
after  sampling; 

(8)  The  weight  of  dust  collected  (corrected 
for  controls): 

(9)  The  dust  concentration  measured; 

(10)  Other  pertinent  information;  and 

(11)  Name  of  person  taking  sample 

(b)  Assembly  of  filter  cassette  should  be 
as  follows: 

( 1 )  Loosely  assemble  3-piece  cassette; 

(2)  Number  cassette; 

(3)  Place  absorbant  pad  in  cassette; 

(4)  Weigh  filter  to  an  accuracy  of  10  fig; 

(5)  Place  filter  in  cassette: 

(6)  Record  weight  of  filter  in  log,  using 
cassette  number  for  identification; 

(7)  Fully  assemble  cassette,  using  pressure 
to  force  parts  tightly  together; 

(8)  Install  plugs  top  and  bottom; 

(9)  Put  shrink  band  on  cassette,  covering 
joint  between  center  and  bottom  parts  of 
cassette;  and 

(10)  Set  cassette  aside  until  shrink  band 
dries  thoroughly. 

(c)  Sampling  collection  should  be  per¬ 
formed  as  follows: 

(1)  Clean  lint  out  of  the  motor  and  elu¬ 
triator: 

(2)  Install  vertical  elutriator  in  sampling 
locations  specified  above  with  inlet  4V4  to 
5 '/a  feet  from  floor  (breathing  zone  height); 

(3)  Remove  top  section  of  cassette; 

(4)  Install  cassette  in  ferrule  of  elutriator; 

(5)  Tape  cassette  to  ferrule  with  masking 
tape  or  similar  material  for  air-tight  seal; 

(6)  Remove  bottom  plug  of  cassette  and 
attach  hose  containing  critical  orifice; 

(7)  Start  elutriator  pump  and  check  to  see 
if  gauge  reads  above  14  in.  of  Hg  vacuum; 

(8)  Record  starting  time,  cassette  number, 


and  sampler  number; 

(9)  At  end  of  sampling  period  stop  pump 
and  record  time;  and 

(10)  Controls  with  each  batch  of  samples 
collected,  two  additional  filter  cassettes 
should  be  subjected  to  exactly  the  same 
handling  as  the  samples,  except  that  they 
are  not  opened.  These  control  filters  should 
be  weighed  in  the  same  manner  as  the 
sample  filters. 

Any  difference  in  weight  in  the  control  fil¬ 
ters  would  indicate  that  the  procedure  for 
handling  sample  filters  may  not  be  ade¬ 
quate  and  should  be  evaluated  to  ascertain 
the  cause  of  the  difference,  whether  and 
what  necessary  corrections  must  be  made, 
and  whether  additional  samples  must  be  col¬ 
lected. 

(d)  Shipping.  The  cassette  with  samples 
should  be  collected,  along  with  the  appro¬ 
priate  number  of  blanks,  and  shipped  to  the 
analytical  laboratory  in  a  suitable  container 
to  prevent  damage  in  transit. 

(e)  Weighing  of  the  sample  should  be 
achieved  as  follows: 

( 1 )  Remove  shrink  band: 

(2)  Remove  top  and  middle  sections  of  cas¬ 
sette  and  botton  plug; 

(3)  Remove  filter  from  cassette  and  weigh 
to  an  accuracy  of  10  fig;  and 

(4)  Record  weight  in  log  against  original 
weight 

(f)  Calculation  of  volume  of  air  sampled 
should  be  determined  as  follows: 

(1)  From  starting  and  stopping  times  of 
sampling  period,  determine  length  of  time 
in  minutes  of  sampling  period;  and 

(2)  Multiply  sampling  time  in  minutes  by 
flow  rate  of  critical  orifice  in’  liters  per 
minute  and  divide  by  1000  to  find  air  quanti¬ 
ty  in  cubic  meters. 

(g)  Calculation  of  Dust  Concentrations 
should  be  made  as  follows: 

(1)  Substract  weight  of  clean  filter  from 
dirty  filter  and  apply  control  correction  to 
find  actual  weight  of  sample.  Record  this 
weight  (in  fig)  in  log;  and 

(2)  Divide  mass  of  sample  in  fig  by  air 
volume  in  cubic  meters  to  find  dust  concen¬ 
tration  in  fig/m.  Record  in  log. 
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-  •  APPENDIX  B-I 

RESPIRATORY  QUESTIONNAIRE 

A.  IDENTIFICATION  DATA 

PLANT _ : _ SOCIAL  SECURITY  NO.  — - 

DAY 


MONTH  YEAR 
(figures)  (last  2  digits) 


NAME _  ' _ DATE  OF  INTERVIEW, 

(Surnama) 

_ DATE  OF  BIRTH _ 


(First  Nemas)  ^  F 


PRESENT  WORK  AREA  WEIGHT _ (16.181 


If  working  in  more  than  one  specified  work. area,  X  area  where  most  of  the  work  shift  is  spent.  If  "other but  spending 
25%  of  the  work  shift  in  one  of  the  specified  work  areas,  classify  in  that  work  area.  If  carding  department  employee,  check 
area  within  that  department  where  most  of  the  work  shif*m  spent  (if  in  doubt,  check  "throughout").  For  work  areas  such  as 
spinning  and  weaving  where  many  work  rooms  may  be  involved,  be  sure  to  check  the  specific  work  room  to  which 
employee  is  assigned  —  if  he  works  in  more  than  one  work  room  within  a  department  classify  as  7  (all)  for  that  department. 


(19)  (20)  (21)  (22)  (23)  (24)  (25)  (25)  (27)  (28)  (29)  (30) 

Workroom  Card 

Number  ■  Open  Pick  Area  rirl  #2  Spin  Wind  Twist  Spool  Warp  Slash  Weavo  Other 


AT  RISK 
(cotton  & 
cotton 
blend) 

Cards 

■ 

2 

■ 

Draw 

II 

■ 

3 

■ 

■ 

Comb 

■ 

Hi 

■ 

■ 

■ 

s 

■ 

■ 

■ 

■ 

H 

■ 

■ 

Thru 

Out 

■ 

■ 

• 

■ 

■ 

■ 

■ 

■ 

■ 

- 

m 

non 

■ 

■ 

■ 

■ 

■ 

fl 

■ 

9 

m 

■ 

■ 

■ 

J- 

Control 
(synthe¬ 
tic  St 
wool) 

8 

1 

1 

n  n 

1 

1 

1 

1 

1 

1 

1 

1 

■ 

■ 

Ex-Work¬ 
er  (cotton) 

1 

■ 
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Use  actual  wording  of  each  question.  Put  X  in  appropriate  square  after  each  question.  When  in  doubt  record  'No  . 
When  no  square,  circle  appropriate  answer. 


B. 


COUGH 


(on  getting  up)t  # 

Do  you  usually  cough  first  thing  in  the  morning?  • 

(Count  a  cough  with  first  smoke  or  on  "first  going  out  of  doors." 
Exclude  clearing  throat  or  a  single  cough.) 


•  Do  you  usually  cough  during  the  day  or  at  night?, 
(Ignore  an  occasional  cough.) 


W  *Yes'  to  either  question  (31  -32): 

.  Do  you  cough  like  this  on  moifdayrfof  is  much  asincgg  montm  a 

uo  you  cougn  on  any  particular  day  of  the  week?  l  t  Zi  ^ 

'  Mr*i?TTl3):.7.<4J ^{Sf  _  (6>L  C7J—  it 

If 'Yes':  Which  day?  Mon.  Tues.  Wed.-Thtff.  Fri.'  Sat  Sun. 


.Yes _ No _ 13 1 ) 

.Yes _ No _ (32) 


Yes  j&ta'  /TT). 


1351 


C. 


PHLEGM  or  alternative  word  to  suit  local  custom. 

(on  getting  up)t 

Do  you  usually  bring  up  any  phlegm  from  your  chest  first  thing  in 
the  morning?  (Count  phlegm  with  the  first  smoke  or  on  "first  going 
out  of  doors."  Exclude  phlegm  from  the  nose.  Count  swallowed 
phlegm.)  _____________________________________________ 


.Yes _ No _ (36) 


Do  you  usually  bring  up  any  phlegm  from  your  chest  during  the  day  or  at 
night?  (Accept  twice  or  more.) _ _ 


_Yes _ No _ (37) 


If  'Yes*  to  either  question  (36)  or  (37): 


Do  you  bring  up  phlegm  like  this  on  most  days  for  as  much  as  three 
months  each  year?  _ 

If  *Yes*  to  question  (33)  or  (33): 


(cough) 

How  Jong  have  you  had  this  phlegm? 
(Write  in  number  of  years 


(1)  □  2  years  or  less 

(2)  □  More  than  2  years-9  years 

(3)  □  10-1 9  years 

(4)  □  20+  years 


tThese  words  are  for  subjects  who  work  at  night 


.Yes _ No _ (38) 


D.  CHEST  ILLNESSES 


In  the  past  three  years,  have  you  had  a  period 

CD 

□  No 

(40) 

of  (increased)  tcough  and  phlegm  lasting  for 

3  weeks  or  mnr*>_  _ 

_(2) 

□  Yes,  only  one  period 

(3) 

□  Yes,  two  or  more  periods 

tFor  subjects  who  usually  have  phlegm 

During  the  past  3  years  have  you  had  any  chest  illness  which  has  kept 


you  off  work,  indoors  at  home  or  in  bed?  (For  as  long  as  one  week,  flu?) 

If  'Yes'  to  (41):  Did  you  bring  up  (more)  phlegm  than  usual  in  any 
of  these  illnesses? 

Yes _ No 

(41) 

Yes  No 

_ (42) 

If  *Yes*  to  (42):  During  the  past  three  years  have  you  hed: 

Only  one  such  illness  with  increased  phlegmfc 

0)  □ 

(43) 

More  than  one  such  illness: 

(2)  □ 

(44) 

Br.  Grade 
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TIGHTNESS 

Docs  your  chest  ever  feel  light  or  your'brca thing  become’  difficult?- 

Is  your  chest  tight  or  your  breathing  difficult  on  any  particular  day 
of  the  week?  (after  a  week  or  10  days  away  from  the  mill)  .... 


-Yes. 


-Yes. 


.No. 

.No. 


If 'Yes’:  Which  day?  Mon. 

c  lX)  ' 
Sometimes 


(3)  (4)  (5)  (6) 

ivion.  -v  Tues.  Wed.  Thur.  Frl. 

(1)  /\  (2) 

-  ^Always 


f7) 

Sat. 


(8) 

Sun. 


If  *Yes'  Monday:  At  what  time  on  Monday  docs  your  chest  1  □  Before  entering  the  mill 
feel  tight  or  your  breathing  difficult? 


.(45) 

.(46) 

(47) 

(48) 


If  *Yes':  Which  day?  Mon.  ✓ssTues.  •  •  Wed. _ -Tfiur. 

*  •  •  (D  /  (21  -  -  ’ 

Sometimes  Always 

F.  BREATHLESSNESS 

If  disabled  from  walking  by  any  condition  other  than 
heart  or  lung  disease  put  "X"  here  and  leave 


~  *  (50) 


questions  {52  60)  unasked.  □ 

(51) 

Are  you  ever  troubled  by  shortness  of  breath,  when  hurrying  on  the 
level  or  walking  uo  a  slight  hill? 

Yes 

No 

J5?) 

If  *No\  grade  is  1.  If  Yes'  proceed  to  next  question 

Do  you  get  short  of  breath  walking  with  other  people  at  an 
ordinary  pace  on  the  level? 

-Yes 

_ No _ 

(53) 

If  'No*,  grade  is  2.  If  'Yes*,  proceed  to  next  question 

Do  you  have  to  stop  for  breath  when  walking  at  your  own  pace 
on  the  level? 

-Yes 

No 

(54) 

If  'No*,  grade  is  3.  if  *Yes'.  proceed  to  next  question 

Are  you  short  of  breath  on  washing  or  dressing? 

-Yes 

No 

-(55) 

If  'No*,  grade  is  4.  If  'Yes',  grade  is  5. 

Dyspnea  Grd._ 

.(56) 

ON  MONDAYS: 

Are  you  ever  troubled  by  shortness  of  breath,  when  hurrying  on  the 
level  or  walking  up  a  slight  hill?  _ 

-Yes 

No _ 

.(57) 

If  *No*#  grade  is  t.  If  'Yes’,  proceed  to  next  question 

Do  you  get  short  of  breath  walking  with  other  people  at  an  ordinary 
pace  on  the  level? 

-Yes 

_ No _ 

-(58) 

If  ‘No*,  grade  is  2.  If  'Yes',  proceed  to  next  question  • 

Do  you  have  to  stop  for  breath  when  walking  at  your  own 

pace  on  the  level*  ...  •  " 

-Yes 

No_ 

-(53) 

If  'No*,  grade  is  3.11  'Yes',  proceed  to  next  question 

Are  you  short  of  breath  on  washing  or  dressing? 

Yes _ 

_ Np _ 

.160) 

J&J) 

If  'No*,  grade  is  4.  If  'Yes',  grade  is  5  •  B  Grd 
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G.  OTHER  ILLNESSES  AND  ALLERGY  HISTORY 

Do  you  have  a  heart  condition  for  which  you  are  under  a  doctor*;  care’ _ _ Yes . 

Have  you  ever  had  asthma?  •  Yes 

If 'Yes',  did  it  begin:  (1)  Q  Before  age  30 
(2)  □  After  aye  30 

If  *Yes*  before  30:  did  you  have  asthma  before  ever  going  to  work  in 
a  textile  min’ 


H. 


Have  you  ever  had  hay  fever  or  other  allergies  (other  than  above)?. 
TOBACCO  SMOKING* 

Do  you  smoke? 


.Yes. 

.Yes. 


.  No. 
No 


.No. 

.No. 


.(G2» 

(03) 


.(64) 

.(65) 


.Nt>_ 


_ Record  'Yes'  if  reoular  imoker .Uo  to  one  month  aoo.  (Cigarette;,  cigar 

•  r—orjwpe)  ■  ■  ■  _ . _ ^  .  _ _ 

ti ‘No* to  (63).  -  *'r-' \.C 

-  —  —  -Have  you  ever  smoked?  (Cigar ettes.'ciga^-pipe. -Record  'Motif  subject  ~ _ _  V-v  Nn.^  I 

“•  has'never  smoked  as  much  asonecigarette  a  day,br~f  orro f'tobacco  -r '  *"'  — - 

a  month,  for  as  long  as  one  year.)  '"*  -  **•*  -  -  -  • 

If  'Yes'  to  (63)  or  (64);  what  have  you  smoked  and  for  how  many  year;’ 

(Write  in  specific  number  of  years  in  the  appropriate  square) 


56) 

(67) 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(3) 

(9) 

Years 

(<SI 

(5-9) 

(10-14) 

(15-19) 

(20-24) 

(25  29) 

(30-34) 

(35-39) 

(>40)  1 

TI"!  1 

■■■■ 

■m 

IHBBI 

hbbb 

hbbbi 

BBi 

jGSBBi 

■■ 

■■■ 

■Abhi 

■■■■■ 

mmam 

mmmm 

■mi 

MM 

MM 

■HM 

MHHB 

MB 

MMB 

■M 

MIBB 

■Bi 

(68) 

(69) 

(70) 


If  cigarettes,  how  many  packs  per  day? 
(Write  in  number  of  cigarettes) 


(1) 

(2) 

(3) 

(4) 


Number  of  pack  years: 

If  an  ox-smoker  (cigarettes,  cigar  or  pipe),  how  long  since  you  stopped?  _ 

(Write  in  numbe'  of  years) 

(1)  □  0-1  year 

(2)  □  1-4  years 

(3)  □  5-9  years 

(4)  □  10+  years 

•Have  you  changed  your  smoking  habits  since  last  interview?  If  yes,  specify  what  change;. 

U  OCCUPATIONAL  HISTORY** 

%| 

Have  you  ever  worked  in:  A  foundry?  (As  long  as  one  year) _ 

Stone  or  mineral  mining,  quarrying  or  procassing? 

(As  long  as  one  year) _ 


□  less  than  1/2  pack 

□  1/2  pack,  but  less  than  I  pack 
G  1  pack,  but  less  than  1  -1/2  packs 

□  1-1/2  oacks  or  more 


(71) 


.(72.73) 

.(74) 


Asbestos  milling  or  processing?  (Ever). 


Other  dusts,  fumes  or  smoke?  If  yes,  specify:. 
Type  of  exposure _ ; _ 


Yes 

No. 

(75) 

Yes 

No. 

(70) 

Yes 

No. 

(77) 

_ Vef _ 

_ No. 

- (78) 

Length  of  exposure. 


•*Ask  onlv  on  first  interview. 

At  what  age  did  you  first  go  to  work  In  a  textile  mill?  (Write  in  specific  age  In  appropriate 
square).  • 


M) 

(2) 

(3) 

(4) 

(S) 

(6) 

<20 

20-24 

25-29 

30-34 

35-39 

40+ 

When  you  first  worked  in  a  textile  mill,  did  you  work  with  (1)  □  Cotton  or  cotton  blend 

(2)  □  Synthetic  or  wool 


(79) 

(80) 
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Respiratory  Questionnaire 


-  -  .  to*- 

Non-Textile  "Wo dicers  for  the 
Cotton  Industry 


Identification  No. 


Interviewer  Code 


location 


Date  of  Interview 
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A.  IDENTIFICATION 


1.  NAME  (Last)  (First)  (Middle  Initial) 

3.  PHONE  NUMBER  1 
AREA  CODE  (  ) 

NO. 

4.  SOCIAL  SECURITY  f 
(optional  see  below) 

1  1 

2.  CURRENT  ADDRESS  (Number,  Street,  or  Rural  Route, 
City  or  Town,  County,  State, 

Zip  Code) 

5.  BIRTHDATE 
(Mo. ,  Day,  Yr. ) 

6.  AGE  LAST  BIRTHDAY 

L 

7.  SEX 

1  /  /  Male  2  /  /  Female 

8.  ETHNIC  GROUP  OR  ANCESTRY 

1.  [_ ~J  White,  not  of  Hispanic  Origin 

2.  £7  Black,  not  of  Hispanic  Origin 
'3.  [J  Hispanic 

4.  O  American  Indian  or  Alaskan  Native 

5.  O  Asian  or  Pacific  Islander 

6.  Other: 

9.  STANDING  HEIGHT 
•  _  (cm)  1 

10.  WEIGHT 

11.  WORK  SHIFT 

1st  /  /  2nd  /  7  3rd  /  / 

1 

_ 1 

12.  PRESENT  WORK  AREA 

Please  indicate  primary  assigned  work  area  and  percent  of  time  spent  at  that  site.  If  at 
other  locations,  please  indicate  and  note  percent  of  time  for  each. 


PRIMARY  WORK  AREA 

SPECIFIC  JOB 

1 

13.  APPROPRIATE  INDUSTRY 

1  /  7  Garnetting  3  /  /  Cotton  Warehouse  5  /  /  Cotton  Classification 

2  /  /  Cottonseed  Oil  Mill  4  /  /  Utilization  6  /  /  Cotton  Ginning 


^furnishing  your  Social  Security  number  is  voluntary.  Your  refusal  to  provide  this  number  will 
not  affect  any  right,  benefit,  or  privilege  to  which  you  would  be  entitled  if  you  did  provide 
your  Social  Security  number.  Your  Social  Security  number  is  being  requested  since  it  will 
permit  use  in  future  determinations  in, statistical  research  studies.) 
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C.  SYMPTOMS 

Use  actual  wording  of  each  question.  Put  X  In  appropriate  square  after  each  question.  When 
in  doubt  record  "No'1. 

COUGH 

1.  Do  you  usually  cough  first  thing  in  the  morning? 

(on  getting  up)*  1  /  7  Yes  2  [~ 7  No 

(Count  a  cough  with  first  smoke  or  on 
"first  going  out  of  doors".  Exclude 
clearing  throat  or  a  single  cough.) 

2.  Do  you  usually  cough  during  the  day  or  at  night?  1  7 _ /  Yes  2  (_ _ /  No 

(Ignore  an  occasional  cough.) 

If  YES  to  either  question  1  or  2: 

•  T 

3.  Do  you  cough  like  this  on  most  days  for  as  much  as 

three  months  a  year?  1  7  7  Yes  2  /  7  No  9  /  "  /  NA 

4.  Do  you  cough  on  any  particular  day  of  the  week?  1  7~~7  Yes  2  7  7  No 

If  YES: 

5.  Which  day?  Mon.  Tue.  Wed.  Thur.  Fri.  Sat.  Sun.  • 


PHLEGM 

6.  Do  you  usually  bring  up  any  phlegm  from  your 
chest  first  thing  in  the  morning?  (on  getting 
up)*  (Count  phlegm  with  the  first  smoke  or  on 
"first  going  out  of  doors."  Exclude  phlegm 
from  the  nose.  Count  swallowed  phlegm.) 

7.  Do  you  usually  bring  up  any  phlegm  from  your 
chest  during  the  day  or  at  night? 

(Accept  twice  or  more.) 

If  YES  to  either  question  6  or  7: 

8.  Do  you  bring  up  phlegm  Tike  this  on  most  days 
for  as  much  as  three  months  each  year? 

If  YES  to  question  3  or  8: 

9.  How  long  have  you  had  this  phlegm?  (cough)  (1) 
(Write  in  number  of  years) 

(2) 

(3) 

*  (4) 

These  words  are  for  subjects  who  work  at  night 


1  /  7  Yes  2  7  7  No 


1  EJ  Yes  2  JTJ  No  • 

1  JZJ  Yes  2  EZJ  No 

Z= 7  2  years  or  less 
/  7  More  than  2  years  -  9  years 
7  7  10-19  years 
7  7  20+  years 
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CHEST  ILLNESS 

10.  In  the  past  three  years,  have  you  had  a  (1)  o  No 

period  of  (increased)  cough  and  phlegm 

lasting  for  3  weeks  or  more?  (2)  /  /  Yes,  only  one  period 

(3)  /  /  Yes,  two  or  more  periods 

For  subjects  who  usually  have  phlegn: 

IK  During  the  past  3  years  have  you  had  any  chest 

illness  which  has  kept  you  off  work,  indoors  1  /  /  Yes  2  /  /  No 

at  home  or  in  bed?  (For  as  long  as  one  week,  flu?) 

If  YES  to  11: 

12.  Did  you  bring  up  (more)  phelgm  than  usual  in  any  1  ZZ7  Yes  2  O  No 

of  these  illnesses? 


.  If  YES  to  12:  During  the  past  three  years  have  you  had: 


13. 

Only  one  such 

illness  with  increased  phelgm? 

i  EJ 

Yes 

14. 

More  than  one 

such  illness: 

i  EJ 

Yes 

2  r7  No 
?n  no 


Br.  Brade  _ 

TIGHTNESS 

15.  Does  your  chest  ever  feel  tight  or  your  1  f~~l  Yes  2  !  7  No 

breathing  become  difficult? 

16.  Is  your  chest  tight  or  your  breathing  difficult  1  (  7  Yes  2  /  7  No 

on  any  particular  day  of  the  week?  (after  a 

week  or  10  days  away  from  the  mill) 

(3)  (4)  (5)  (6)  .  (7)  (8) 

17.  If  YES,  Which  day?  Mon.  /slues.  Wed.  Thur.  Fri.  Sat.  Sun. 

0)  /  \  (2) 

Sometimes  Always 


18.  If  YES  Monday:  At  what  time  on  Monday  does  your  chest 
feel  tight  or  your  breathing  difficult? 


(ASK  ONLY  IF  NO  TO  QUESTION  15) 


/  7  Before  entering  mill 
/  7  After  entering  mill 


19.  In  the  past,  has  your  *hest  ever  been  tight  or 
your  breathing  difficult  on  any  particular  day  of 
the  week? 

(3)  (4)  (5) 

20.  If  YES,  Which  day?  Mon.  /vTues.  Wed.  Thur. 

0)  /  \  (2) 

Sometimes  Always 


1  EJ  Yes  2  £17  No 


(6) 

Fri. 


(7) 

Sat. 


(8) 

Sun 
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BREATHLESSNESS 

21.  If  disabled  from  walking  by  any  condition 
other  than  heart  or  lung  disease  put  "XM 

In  the  space  and  leave  questions  (22-30) 
unasked. 

O  .  ' 

22.  Are  you  ever  troubled  by  shortness  of  breath, 
when  hurrying  on  the  level  or  walking  up  a 
•  slight  hill? 

1  o  Yes 

2  r~?  No 

If  NO,  grade  is  1.  If  YES,  proceed  to  next  question 

> 

23.  Do  you  get  short  of  breath  walking  with  other 
people  at  an  ordinary  pace  on  the  level? 

1  EJ  Yes 

z  m  no 

If  NO,  grade  is  2.  If  YES,  proceed  to  next  question 

24.  Do  you  have  to  stop  for  breath  when  walking  at 
your  own  pace  on  the  level? 

1  ZZ7  Yes 

2  no  no 

If  NO,  grade  is  3.  If  YES,  proceed  to  next  question 

\ 

25.  Are  you  short  of  breath  on  washing  or  dressing? 

1  ZZ7  Yes 

2  EJ  No 

If  NO,  grade  is  4.  If  YES,  grade  Is  5. 

26. 

Dyspnea  Grd. 

ON  MONDAYS: 

27.  Are  you  ever  troubled  by  shortness  of  breath,  when 
hurrying  on  the  level  or  walking  up  a  slight  hill? 

1  EJ  Yes 

2  /  7  No 

If  NO,  grade  is  1.  If  YES,  proceed  to  next  question 

28.  Do  you  get  short  of  breath  walking  with  other 
people  at  an  ordinary  pace  on  the  level? 

1  O  Ves 

2  /  7  No 

If  NO,  grade  Is  2,  If  YES,  proceed  to  next  question 

29.  Do  you  have  to  stop  for  breath  when  walking  at 
your  own  pace  on  the  level? 

1  O  *es 

2  EJ  No 

If  NO,  grade  is  3.  If  YES,  proceed  to  next  question 

30.  Are  you  short  of  breath  on  washing  or  dressing? 

1  z=7  Yes 

2  EJ  No 

If  NO,  grade  is  4.  If  YES,  grade  is  5 

31. 

B.  Grd.  _ 

OTHER  ILLNESSES  AND  ALLERGY  HISTORY 

• 

32.  Do  you  have  a  heart  condition  for  which  you  are 
under  a  doctor's  care? 

1  £7  Ves 

2  EJ  No 
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OTHER  ILLNESSES  AND  ALLERGY  HISTORY  CONTINUED: 


33. 

Have  you  ever  had  asthma? 

1  CD  Yes 

2  CJ  No 

If  yes,  did  it  begin:  (1)  Before  age  30  /  7 

• 

(2)  After  age  30  /  7 

34. 

* 

If  yes  before  30:  did  you  have  asthma  before 
ever  going  to  work  in  a  textile  mill? 

lZ=7Yes 

2  CJ 

35. 

Have  you  ever  had  hay  fever  or  other  allergies 
(other  than  above)? 

1  CJ  Yes 

2  CJ  No 

TOBACCO  SMOKING 

36. 

Do  you  smoke? 

Record  Yes  if  regular  smoker  up  to  one 
month  ago.  (Cigarettes,  cigar  or  pipe) 

1  CJ  Yes 

2  /~7  No 

If 

NO  to  (33). 

37. 

Have  you  ever  smoked?  (Cigarettes,  cigars, 
pipe.  Record  NO  if  subject  has  never  smoked 

1  CJ  Yes 

2  CJ  No 

as  much  as  one  cigarette  a  day,  or  1  oz.  of 
tobacco  a  month,  for  as  long  as  one  year.) 


If  Yes  to  (33)  or  (34);  what  have  you  smoked  for  how 
many  years?  (Write  in  specific  number  of  years  in 
the  appropriate  square) 


(1) 

(2) 

(3)  _ 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

.  . 

Years 

(<5) 

(5-9) 

(10-14) 

(15-19) 

(20-24) 

(25-29) 

(30-34) 

(35-39) 

(>40) 

33. 

Cigarettes 

39. 

Pipe 

40. 

Cigars 

41.  If  cigarettes,  how  many  packs  per  day?  !~~1  Less  than  1/2  pack 

Write  in  number  of  cigarettes  ^  J/2  pack>  but  1ess  than  j  pack 

/  7  1  pack,  but  less  than  1  1/2  packs 
/  7  1-1/2  packs  or  more 

42.  Number  of  pack  years:  _ 

43.  If  an  ex-smoker  (cigarettes,  cigar  or  pipe),  how  _ 

long  since  you  stopped?  (Write  in  number  of  years.) 

ZZ7  o-i  year 

CJ  1-4  years 
[~—J  5-9  years 
CJ  years 
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OCCUPATIONAL  HISTORY 


Have 

you  ever  worked  in: 

44. 

A  foundry?  (As  long  as  one  year) 

1  o  Yes 

2  EJ  No 

45. 

Stone  or  mineral  mining,  quarrying  or 
processing?  (As  long  as  one  year) 

1  EJ  Yes 

2  EJ  No 

46. 

Asbestos  milling  or  processing?  (Ever) 

1  EJ  Yes 

2  EJ  No 

47. 

Cotton  or  cotton  blend  mill?  (For  controls  only) 

1  EJ  Yes 

2  EJ  No 

48. 

Other  dusts,  fumes  or  smoke?  If  yes,  specify. 

1  EJ  Yes 

2  /  /  No 

Type  of  exposure  _ 
Length  of  exposure 
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APPENDIX  B  -3H 

ABBREVIATED  RESPIRATORY  QUESTIONNAIRE’ 


A.  IDENTIFICATION  DATA 
PLANT - — 


SOCIAL  SECURITY  NO. 


DAY  MONTH  YEAR 

(figure*)  (last  2  digit*) 


NAME _ 

(Surname) 
(rir*t  Name*) 

"AnnRF'SS  .  .... 


INTERVIEWER:  1  2  3  4*5  6"7 

V/OR  K  SH I  FT:  1st _ 2nd _ 

PRESENT  WORK  AREA 


DATE  OF  INTERVIEW _ _ _ 

OATE  OF  BIRTH _ 

M  F 


lage^_ 


_18.9)SEX_ 


.RACE 


W 


N' 


ino;; 


OTHER 


tm 

ini¬ 


s'  (12)  “ 

_3rd _ (13)  STANDING  HEIGHT _ (14.15) 

WEIGHT _ „(16.t8) 


If  working  in  more  than  one  specified  work; area,  X  area  where  most  of  the  work  shift  is  spent.  If  "other,"  but  spending 
25 Yo  of  the  work  shift  in  one  of  the  specified  work  areas,  classify  in  that  work  area.  If  carding  department  employee,  check 
area  within  that  department  where  most  of  the  work  shif'ris  spent  (if  in  doubt,  check  "throughout").  For  work  areas  such  as 
Spinning  and  weaving  where  many  work  rooms  may  be  involved,  be  sure  to  check  the  specific  work  room  to  which 
employee  is  assigned  —  if  he  works  in  more  than  one  work  room  within  a  department  classify  as  t  (all)  for  that  department. 


(19)  (20)  (21)  (22)  (23)  (20  (25)  (2S)  (27)  (28)  (29)  (30) 

•  Workroom  Cord 

Number  Open  Pick  Ar»»  £1  #2  Spin  Wind  Twist  Spool  Warp  Slash  Weave  Other 


AT  RISK 
(cotton  & 
cotton 
Wend) 

1 

L_ 

Cards 

■ 

■ 

■ 

■ 

2 

■ 

■ 

Draw 

■ 

■ 

■ 

II 

3 

■ 

■ 

Ccmb 

■ 

■ 

■ 

■ 

■ 

• 

4 

■ 

Rove 

■ 

■ 

■ 

S 

■ 

■ 

Thru 

Out 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

6 

■ 

| 

■ 

■ 

■ 

■ 

■ 

| 

■ 

■ 

7 

(all) 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

B 

Control 
(synthe* 
tic  & 
wool) 

8 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

■ 

■ 

7  Ex-Work¬ 
er  (cotton) 

9 

■ 

■ 

■ 

1 

■ 

■ 
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Um  actual  wording  of  each  question.  Put  X  in  appropriate  square  after  each  question.  When  in  doubt  record  *No  . 
When  no  square,  circle  appropriate  answer. 


COUGH 

Ion  getting  up)t 
Do  you  usually  cough  first  thing  in  the  morning?. 


(Count  a  cough  with  first  smoke  or  oh  "first  going  out  of  doors." 
Exclude  clearing  throat  or  *  single  cough.) 


Do  you  usually  cough  during  the  day  or  at  night? 

(Ignore  an  occasional  cough.) 

If  *Yes!.tO  either quest  ion.(31-32): 

Oo  you  cough  like  this  on  most  days  for  as  much  as  tnree  month  re  yta/?^_ 
Do  you  cough  on  any^partieuferday  of  theweele?  *^'"','~.  t  -  -it 
ID  (2)  (3)  (4)  (5)  (6)  (7) 

If  'Yes':  Which  day?  Mon.  Tuts.  Wed.  Thor.  Fri.  Sat  Sun. 


?F- 


Ym  Wn 


,Ye«  No 


No 

Li . 

No 


.(31) 


.(32) 


(34) 

(35) 


G,  PHLEGM  or  alternative  word  to  suit  local  custom. 

(on  getting  up)f 

Do  you  usually  bring  up  any  phlegm  from  your  chest  first  thing  in 
the  morning?  (Count  phlegm  with  the  first  smoke  or  on  "first  going 
out  of  doors."  Exclude  phlegm  from  the  nose.  Count  swallowed 
phleom.)  _ ; _ _ 


Do  you  usually  bring  up  any  phlegm  from  your  chest  during  the  day  or  at 
night?  (Accept  twice  or  mare.) 


JVes _ Ho. 

_Yes _ No. 


If  'Yes*  to  either  question  (36)  or  (37): 

Do  you  bring  up  phlegm  like  this  on  most  days  for  as  much  as  three 
months  each  year? 

If  *Yes’  to  question  (33)  or  (33): 


_Yes _ No. 


(cough) 

CD 

□  2  years  or  less 

How  long  have  you  had  this  phlegm? 

(Write  in  number  of  years 

(2) 

□  More  than  2  years-9  years 

! 

(3) 

□  10-19  years 

(4) 

□  20*  years 

t These  words  are  for  subjects  who  work  at  night 


_ (36) 

_ (37) 


.(38) 


D.  TIGHTNESS 

Does  your  cheft  ever  feel  tight  or  your'brea  thing  become'  difficult?. 

Is  your  chest  tight  or  your  breathing  difficult  on  any  particular  day 
of  the  week?  (after  a  week  or  10  days  away  from  the  mill). 


If 'Yes':  Which  day?  Mon 


(3)  (4)  (5)  (6) 

mon.  yv  Tuei.  Wed.  Thur.  Fri. 

ID  /  X.  (2) 

Sometimes  .  ^Always 


(7) 

Sat. 


_Yes_ 


_Yes_ 

(8) 

Sun. 


If  'Yes'  Monday:  At  what  time  on  Monday  does  your  chest  t  □  Before  entering  the  mill 
feel  tight  or  your  breathing  difficult? 

2  □  After  entering  the  mill 

(Ask  only  if  NO  to  Oucstion  (45)  * 

In  the  past,  has  your  chest  ev*r  swan  tight  or  your  breathing 

difficult  on  any  pa> ticuf •>  i!t>  of  the  wack? _ 


If  'Yes':  Which  day?  Mon.  . 

c  m  / 
Sometimes 


(3)  14) 

Tues.  Wed. 

\  121 

Always 


isr 

Thur. 


(6) 

Fri. 


(7) 

Sat. 


_ Yes. 

(8) 

Sun. 


.No _ (39) 

-No - (40) 

(4D 

(42) 

.No- _ (43) 

(44) 


E.  TOBACCO  SMOKING* 

•Have  you  changed  your  smoking  habits  since  last  interview?  If  yes  what  changes. 
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Appendix  D— Pulmonary  Function 
Standards  for  Cotton  Dust  Standard 

The  spirometric  measurements  of  pulmon¬ 
ary  function  shall  conform  to  the  following 
minimum  standards,  and  these  standards 
are  not  intended  to  preclude  additional  test¬ 
ing  or  alternate  methods  which  can  be  de¬ 
termined  to  be  superior. 

I.  APPARATUS 

a.  The  instrument  shall  be  accurate  to 
within  ±50  milliliters  or  within  ±3  percent 
of  reading,  whichever  is  greater. 

b.  The  instrument  should  be  capable  of 
measuring  vital  capacity  from  0  to  7  liters 
BTPS. 

c.  The  instrument  shall  have  a  low  inertia 
and  offer  low  resistance  to  airflow  such  that 
the  resistance  to  airflow  at  12  liters  per 
second  must  be  less  than  1.5  cm  H,0/(liter/ 
sec). 

d.  The  zero  time  point  for  the  purpose  of 
timing  the  FEV.  shall  be  determined  by  ex¬ 
trapolating  the  steepest  portion  of  the 
volume  time  curve  back  to  the  maximal  in¬ 
spiration  volume  (1,  2,  3,  4)  or  by  an  equiva¬ 
lent  method. 

e.  Instruments  incorporating  measure¬ 
ments  of  airflow  to  determine  volume  shall 
conform  to  the  same  volume  accuracy 
stated  in  (a)  of  this  section  when  presented 
with  flow  rates  from  at  least  0  to  12  liters 
per  second. 

f.  The  instrument  or  user  of  the  instru¬ 
ment  must  have  a  means  of  correcting  vol¬ 
umes  to  body  temperature  saturated  with 
water  vapor  (BTPS)  under  conditions  of 
varying  ambient  spirometer  temperatures 
and  barometric  pressures. 

g.  The  instrument  used  shall  provide  a 
tracing  or  display  of  either  flow  versus 
volume  or  volume  versus  time  during  the 
entire  forced  expiration.  A  tracing  or  dis¬ 
play  is  necessary  to  determine  whether  the 
patient  has  performed  the  test  properly. 
The  tracing  mujt  be  stored  and  available  for 
recall  and  must  be  of  sufficient  size  that 
hand  measurements  may  be  made  within  re¬ 
quirement  of  paragraph  (a)  of  this  section. 
If  a  paper  record  is  made  it  must  have  a 
paper  speed  of  at  least  2  cm/sec  and  a 
volume  sensitivity  of  at  least  10.0  mm  of 
chart  per  liter  of  volume. 

h.  The  instrument  shall  be  capable  of  ac¬ 
cumulating  volume  for  a  minimum  of  10  sec¬ 
onds  and  shall  not  stop  accumulating 
volume  before  (1)  the  volume  change  for  a 
0.5  second  interval  is  less  than  25  milliliters, 
or  (2)  the  flow  is  less  than  50  milliliters  per 
second  for  a  0.5  second  interval. 

i.  The  forced  vital  capacity  (FVC)  and 
forced  expiratory  volume  in  1  second 
(FEV,  •)  measurements  shall  comply  with 
the  accuracy  requirements  stated  in  para¬ 
graph  (a)  of  this  section.  That  is,  they 
should  be  accurately  measured  to  within 
±50  ml  or  within  ±3  percent  of  reading, 
whichever  is  greater. 

j.  The  instrument  must  be  capable  of 
being  calibrated  in  the  field  with  respect  to 
the  FEV,  and  FVC.  This  calibration  of  the 
FEV,  and  FVC  may  be  either  directly  or  in¬ 
directly  through  volume  and  time  base  mea¬ 
surements.  The  volume  calibration  source 
should  provide  a  volume  displacement  of  at 
least  2  liters  and  should  be  accurate  to 
within  ±30  milliliters. 

II.  TECHNIQUE  FOR  MEASUREMENT  OF  FORCED 
VITAL  CAPACITY  MANEUVER 

a.  Use  of  a  nose  clip  is  recommended  but 
not  required.  The  procedures  shall  be  ex¬ 
plained  in  simple  terms  to  the  patient  who 


shall  be  instructed  to  loosen  any  tight  cloth¬ 
ing  and  stand  in  front  of  the  apparatus.  The 
subject  may  sit,  but  care  should  be  taken  on 
repeat  testing  that  the  same  position  be 
used  and,  if  possible,  the  same  spirometer. 
Particular  attention  shall  be  given  to  insure 
that  the  chin  is  slightly  elevated  with  the 
neck  slightly  extended.  The  patient  shall  be 
instructed  to  make  a  full  inspiration  from  a 
normal  breathing  pattern  and  then  blow 
into  the  apparatus,  without  interruption,  as 
hard,  fast,  and  completely  as  possible.  At 
least  three  forced  expirations  shall  car¬ 
ried  out.  During  the  maneuvers,  the  patient 
shall  be  observed  for  compliance  with  in¬ 
struction.  The  expirations  shall  be  checked 
visually  for  reproducibility  from  flow- 
volume  or  volume-time  tracings  or  displays. 
The  following  efforts  shall  be  judged  unac¬ 
ceptable  when  the  patient: 

1.  has  not  reached  full  inspiration  preced¬ 
ing  the  forced  expiration, 

2.  has  not  used  maximal  effort  during  the 
entire  forced  expiration, 

3.  has  not  continued  the  expiration  for  at 
least  5  seconds  or  until  an  obvious  plateau 
in  the  volume  time  curve  has  occurred, 

4.  has  coughed  or  closed  his  glottis, 

5.  has  an  obstructed  mouthpiece  or  a  leak 
around  the  mouthpiece  (obstruction  due  to 
tongue  being  placed  in  front  of  mouthpiece, 
false  teeth  falling  in  front  of  mouthpiece, 
etc.) 

6.  has  an  unsatisfactory  start  of  expira¬ 
tion,  one  characterized  by  excessive  hesita¬ 
tion  (or  false  starts),  and  therefore  not  al¬ 
lowing  back  extrapolation  of  time  0  (ex¬ 
trapolated  volume  on  the  volume  time  trac¬ 
ing  must  be  less  than  10  percent  of  the 
FVC.) 

7.  has  an  excessive  variability  between  the 
three  acceptable  curves.  The  variation  be¬ 
tween  the  two  largest  FVC’s  and  FEV.'s  of 
the  three  satisfactory  tracings  should  not 
exceed  10  percent  or  ±  100  milliliters, 
whichever  is  greater. 

b.  Periodic  and  routine  recalibration  of 
the  instrument  or  method  for  recording 
FVC  and  FEV,..  should  be  performed  using 
a  syringe  or  other  volume  source  of  at  least 
2  liters. 

III.  INTERPRETATION  OF  SPIROGRAM 

a.  The  first  step  in  evaluating  a  spirogram 
should  be  to  determine  whether  or  not  the 
patient  has  performed  the  test  properly  or 
as  described  in  II  above.  From  the  three  sat¬ 
isfactory  tracings,  the  forced  vital  capacity 
(FVC)  and  forced  expiratory  volume  in  1 
second  (FEV,..)  shall  be  measured  and  re¬ 
corded.  The  largest  observed  FVC  and  larg¬ 
est  observed  FEV,  shall  be  used  in  the  anal¬ 
ysis  regardless  of  the  curve(s)  on  which  they 
occur. 

b.  The  following  guidelines  are  recom¬ 
mended  by  NIOSH  for  the  evaluation  and 
management  of  workers  exposed  to  cotton 
dust.  It  is  important  to  note  that  employees 
who  show  reductions  in  FEV, /FVC  ratio 
below  .75  or  drops  in  Monday  FEV,  of  5  per¬ 
cent  or  greater  on  their  initial  screening 
exam,  should  be  re-evaluated  within  a 
month  of  the  first  exam.  Those  who  show 
consistent  decrease  in  lung  function,  as 
shown  on  the  following  table,  should  be 
managed  as  recommended. 

IV.  QUALIFICATIONS  OF  PERSONNEL 
ADMINISTERING  THE  TEST 

Technicians  who  perform  pulmonary 
function  testing  should  have  the  basic 
knowledge  required  to  produce  meaningful 
results.  Training  consisting  of  approximate¬ 


ly  16  hours  of  formal  instruction  should 
cover  the  following  areas.  Persons  who  suc¬ 
cessfully  complete  the  course  will  be  certi¬ 
fied  by  OSHA  or  their  designee. 

a.  Basic  physiology  of  the  forced  vital  ca¬ 
pacity  maneuver  and  the  determinants  of 
airflow  limitation  with  emphasis  on  the  re¬ 
lation  to  reproducibility  of  results. 

b.  Instrumentation  requirements  includ¬ 
ing  calibration  procedures,  sources  of  error 
and  their  correction. 

c.  Performance  of  the  testing  including 
subject  coaching,  recognition  of  improperly 
performed  maneuvers  and  corrective  ac¬ 
tions. 

d.  Data  quality  with  emphasis  on  repro¬ 
ducibility. 

e.  Actual  use  of  the  equipment  under  su¬ 
pervised  conditions. 

f.  Measurement  of  tracings  and  calcula¬ 
tions  of  results. 

(Secs.  6,  8.  84  Stat.  1593,  1599  (29  U.S.C.  655, 
657);  Secretary  of  Labor’s  Order  8-76  (41  FR 
25059);  29  CFR  Part  1911). 

[FR  Doc.  78-17232  Filed  6-19-^:  8:45  am] 


[4510-26] 

PART  1 9 1 0 — OCCUPATIONAL  SAFETY 
AND  HEALTH  STANDARDS 

PART  1928— OCCUPATIONAL  SAFETY 
AND  HEALTH  STANDARDS  FOR 
AGRICULTURE 

Occupational  Exposure  to  Cotton  Dust 
In  Cotton  Gins 

AGENCY:  Occupational  Safety  and 
Health  Administration,  Department  of 
Labor. 

ACTION:  Final  standard. 

SUMMARY:  This  final  standard  es¬ 
tablishes  mandatory  occupational 
safety  and  health  requirements  for  oc¬ 
cupational  exposure  to  cotton  dust  in 
cotton  gins.  It  reflect'-;  OSHA’s  deter¬ 
mination,  based  on  evidence  in  the 
record,  that  exposure  to  cotton  dust  in 
cotton  gins  presents  a  significant 
health  hazard  to  employees,  necessi¬ 
tating  federal  regulation.  This  final 
rule  establishes  requirements  for  work 
practices,  respirator  usage,  medical 
surveillance  and  recordkeeping,  but 
does  not  impose  a  numerical  permissi¬ 
ble  exposure  limit.  This  occupational 
safety  and  health  standard  for  expo¬ 
sure  to  cotton  dust  in  cotton  gins  is 
issued  in  conjunction  with  the  general 
industry  standard  for  exposure  to 
cotton  dust  published  today  also  in 
Part  III  of  this  Federal  Register. 

EFFECTIVE  DATE:  September  4, 
1978,  except  that  some  provisions  are 
effective  September  4, 1979. 

FOR  FURTHER  INFORMATION 
CONTACT: 

Gail  Brinkerhoff.  OSHA,  Third 
Street  and  Constitution  Avenue 
NW„  Room  N  3716,  Washington, 
D.C.  20210:  Telephone:  202-523-8034. 

SUPPLEMENTARY  INFORMATION: 
This  occupational  safety  and  health 
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standard  is  issued  under  sections  6(b) 
and  8(c)  of  the  Occupational  Safety 
and  Health  Act  of  1970  (the  Act)  (84 
Stat.  1593,  1599;  29  U.S.C.  655,  657), 
the  Secretary  of  Labor’s  Order  No.  8- 
76  (41  FR  25059)  and  Title  29,  Code  of 
Federal  Regulations  (CFR)  Part  1911. 
It  amends  Part  1910  of  29  CFR  by 
adding  a  new  §  1910.1046  entitled  “Ex¬ 
posure  to  cotton  dust  in  cotton  gins,’’ 
and  amends  §  1928.21  in  29  CFR  Part 
1928,  to  apply,  the  new  §  1910.1046  to 
agricultural  operations.  Thus,  the  new 
standard  will  apply  to  all  cotton  gins, 
whether  considered  agricultural  oper¬ 
ations  or  industrial  operations. 

I.  Background— General 

Cotton  is  commercially  grown  in  at 
least  nineteen  states  and  is  a  major 
crop  in  fourteen.  The  states  generally 
considered  to  be  the  largest  producers 
of  cotton  are  Texas,  California,  Missis¬ 
sippi  and  Arkansas.  In  1973,  with  an 
average  price  of  44.6  cents  per  pound, 
nearly  13  million  bales  approximately 
480  pounds  were  produced  on  nearly 
12.5  million  acres  planted,  for  a  pro¬ 
duction  value  of  about  $2.8  billion.  In 
1975  the  average  price  has  risen  to 
50.1  cents  per  pound,  but  production 
has  declined  to  8.3  million  bales  on  9.5 
million  acres  planted,  for  a  production 
value  of  about  $2  billion.  (U.S.  Depart¬ 
ment  of  Agriculture,  Agricultural  Sta¬ 
tistics,  1976,  pp.  57-71). 

Most  of  the  crop  is  harvested  and 
ginned  in  the  fall  and  early  winter. 
Almost  100  percent  of  total  U.S. 
cotton  production  is  now  machine  har¬ 
vested  by  mechanical  devices  which 
remove  the  seed  cotton  from  the  ball. 
Machine-stripped  cotton  is  harvested 
by  mechanical  devices  which  strip  the 
entire  cotton  plant.  Machine  salvaged 
cotton  is  picked  from  the  ground  by 
special  machinery.  Strippers  are  used 
in  the  Blacklands  and  High  Plains  of 
Texas  and  in  the  cotton-producing 
areas  of  Western  Oklahoma.  Spindle- 
type  pickers  are  used  to  harvest  the 
crop  elsewhere.  Seed  cotton  that  has 
been  harvested  mechanically  by  ma¬ 
chine  stripping  or  machine  salvaging 
contains  more  trash  and  other  con¬ 
taminants  than  machine  picked 
cotton.  Harvesting  is  entirely  out¬ 
doors,  involves  a  small  number  of 
workers,  and  is  in  every  respect  a  tra¬ 
ditional  agricultural  operation. 

Cotton  as  a  crop  has  no  intrinsic 
value  until  the  seed  has  been  removed 
by  the  gin.  Thus,  as  soon  as  cotton  is 
harvested  it  is  usually  hauled  to  a 
nearby  gin.  After  the  seed  cotton  ar¬ 
rives  at  the  gin,  it  is  exposed  to  multi¬ 
ple  stages  of  conditioning  and  cleaning 
most,  if  not  all,  of  which  result  in 
cotton  dust  exposures.  Finally,  the  lint 
is  separated  from  the  seed  and  pack¬ 
aged  into  bales. 

Cotton  has  traditionally  been  ginned 
in  numerous  small  gins  owned  by 
farmers  and  located  on  the  farm.  In 


1974  there  were  3,262  gins  operating  in 
16  states.  More  than  half  of  these 
were  small,  with  capacities  of  one  to 
eight  bales  per  hour,  while  less  than  8 
percent  were  large,  with  capacities  of 
19  or  more  bales  per  hour.  The  large 
gins  had  substantially  higher  profit 
rates  and  exhibited  economics  of  scale 
for  both  stripper  and  picker  types  of 
gin.  Revenues  for  the  1973-1974 
season  for  the  industry  were  estimated 
at  $346.7  million,  including  $38.1  mil¬ 
lion  for  non-ginning  activities  (Ex. 
88e).  In  recent  years  the  total  number 
of  gins  has  declined  sharply.  At  the 
same  time  there  has  been  a  steady  rise 
in  the  demand  for  construction  of 
modem  gins  with  greatly  increased  ca¬ 
pacity  and  more  sophisticated  equip¬ 
ment.  With  this  consolidation  of  gin¬ 
ning  capacity  has  come  a  shift  in  own¬ 
ership  of  gins  from  individual  farmers 
to  co-operative  associations.  These  co¬ 
op  gins  are  centralized  for  service  to 
members  and  customers. 

The  ginning  of  the  cotton  crop  com¬ 
mences  after  the  harvest.  There  ap¬ 
pears  to  be  some  variation  in  the 
length  of  the  ginning  season  depend¬ 
ing  to  some  extent  on  the  individual 
gin  and  circumstances,  but  also  on  the 
particular  growing  region.  Testimony 
for  the  National  Cotton  Ginners  Asso¬ 
ciation  states: 

"Approximately  85  percent  of  the  U.S. 
cotton  crop  is  ginned  between  September 
15th  and  January  15th.  About  13  percent  is 
ginned  before  this  4-month  period  and  the 
remainder  after  January.  For  individual 
producing  areas,  harvesting  may  be  com¬ 
pleted  within  a  6-8  week  period.”  (Ex.  88c, 
p.  6) 

The  ginning  season  generally  paral¬ 
lels  the  harvesting.  Other  testimony 
approximates  the  length  of  the  indi¬ 
vidual  seasons  in  similar  magnitudes; 
4-6  weeks  (Ex.  88d,  p.  10),  4-8  weeks 
(Tr.  3833)  and  5-12  weeks  (Tr.  3826). 
In  terms  of  worker  exposure,  U.S.  De¬ 
partment  of  Agriculture  statistics  for 
1976-77  indicate  that  a  typical  gin 
crew  spent  78  percent  of  its  total 
hours  on  the  job  within  an  8  week 
period  of  almost  constant  work.  Of 
course,  these  statistics  do  not  reflect 
the  time  spent  in  more  than  one  gin 
by  migrant  workers. 

Local  transient  labor  is  a  major 
source  of  gin  workers  in  gins  through¬ 
out  the  cotton  belt.  In  the  West  this 
population  is  supplemented  by  a  sub¬ 
stantial  number  of  migrant  workers. 
Many  of  the  jobs  in  the  gin  do  not  re¬ 
quire  skill  or  experience  (Ex.  88,  pp.  5- 
8).  Often  the  turnover  in  these  jobs  is 
extremely  rapid  (Ex.  88,  p.  5).  It  ap¬ 
pears  that  some  gin  workers  migrate 
from  gin  to  gin. 

The  ginners  who  operate  the  gins 
and  their  assistants  are  skilled  workers 
who  return  to  the  gin  each  year  for 
longer  careers  than  do  the  unskilled 
employees.  In  many  cases  the  ginner 
remains  on  the  farm  in  some  other  ca¬ 
pacity  or  tends  to  the  gin  year  around. 


II.  History  of  Regulation 

The  proposed  standard  for  exposure 
to  cotton  dust  was  applicable  to  “all 
workplaces  in  all  industries  where  ex¬ 
posure  to  cotton  dust  exists,  including 
ginning  •  •  •”  (41  FR  56502).  The  pro¬ 
visions  of  the  proposed  standard,  in¬ 
cluding  the  200  fjig/m3  permissible  ex¬ 
posure  limit,  applied  equally  to  gin¬ 
ning  and  all  other  industries  which 
handle  and  process  cotton.  During  the 
hearing  considerable  testimony  was 
presented  on  the  properties  and 
hazard  of  cotton  dust  regardless  of  its 
source  of  exposure.  There  was  also 
major  testimony  and  comment  direct¬ 
ed  to  the  specific  effects  of  cotton  dust 
in  ginning.  While  much  of  this  testi¬ 
mony  was  presented  at  the  hearing 
held  in  Washington,  D.C.  conducted 
from  April  5-8,  May  2-6,  and  16-17, 
1977,  the  two  regional  hearings  in 
Greenville,  Mississippi  on  April  12, 
1977  and  in  Lubbock,  Texas  on  May 
10-12,  1977,  attracted  wide-ranging 
participation  from  the  ginning  com¬ 
munity. 

The  written  and  oral  testimony  of 
all  participants  as  well  as  the  proposal 
and  pre-hearing  and  post-hearing  com¬ 
ments  were  made  part  of  the  rulemak¬ 
ing  record.  The  hearing  record  was 
closed  on  September  2,  1977  (42  FR 
39120). 

In  promulgating  these  final  stand¬ 
ards  for  exposure  to  cotton  dust, 
OSHA  has  severed  the  ginning  stand¬ 
ard  from  the  standard  applicable  to 
the  other  segments  of  the  cotton  in¬ 
dustry  which  is  being  published  with 
this  ginning  standard  in  Part  III  of 
this  Federal  Register.  This  separate 
standard  for  ginning  reflects  these 
unique  characteristics  of  cotton  gin¬ 
ning  which  necessitate  somewhat  dif¬ 
ferent  treatment  from  other  segments 
of  the  cotton  industry.  While  OSHA 
bases  this  standard  on  all  the  evidence 
gathered  during  the  proceedings,  sepa¬ 
rate  standards  are  being  established  in 
order  to  avoid  any  confusion  on  the 
part  of  affected  employers  and  em¬ 
ployees  as  to  the  different  provisions 
applicable  to  ginning. 

While  various  exposure  limits  have 
been  established  for  other  segments  of 
the  industry,  no  specific  permissible 
exposure  limit  has  been  set  for  gin¬ 
ning.  On  the  other  hand,  provisions 
adapted  specially  for  the  ginning 
workplace,  such  as  the  requirement 
for  bi-lingual  training  and  education 
and  the  provision  for  apportioning  the 
medical  surveillance  among  employers 
in  the  case  of  employees,  who  move 
from  gin  to  gin,  would  not  be  required 
of  employers  who  did  not  operate  gins. 
To  avoid  the  confusion  that  might 
arise  from  including  all  these  provi¬ 
sions  in  one  regulation,  OSHA  has  de¬ 
veloped  a  separate  standard  for  gin¬ 
ning. 

Since  the  cotton  dust  standard  for 
ginning  and  the  rest  of  the  cotton  in- 
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dustry  are  the  product  of  one  rule- 
making  and  are  based  on  record,  the 
preamble  sections  on  Legal  Authority 
and  History  of  the  Regulation  pub¬ 
lished  with  the  general  cotton  dust 
standard,  as  well  as  other  relevant  por¬ 
tions  of  that  preamble,  are  equally  ap¬ 
plicable  to  ginning,  and  are  incorporat¬ 
ed  herein  by  reference. 

III.  Health  Effects 

In  the  preamble  to  the  general 
cotton  dust  standard,  the  health  ef¬ 
fects  associated  with  occupational  ex¬ 
posure  to  cotton  dust  are  described  in 
detail.  The  evidence  in  the  record  indi¬ 
cates  that  the  respiratory  diseases  ob¬ 
served  in  all  diverse  segments  of  the 
cotton  industry  have  also  been  found 
to  exist  among  workers  employed  in 
ginning.  Classical  byssinosis,  both  the 
acute  and  chronic  stages  (Ex.  128A: 
Ex.  128B;  Ex.  128D;  Ex.  128E),  and  de¬ 
crements  in  pulmonary  function  mea¬ 
surements  usually  associated  with  bys- 
sinotic  symptoms  (Ex.  128B;  Ex.  123C); 
“Brit.  J.  Ind.  Med.”  22:291  (1965);  Ex. 
128D  have  been  documented  in  several 
foreign  studies  of  ginning  employees. 
The  one  study  based  in  the  United 
States  similarly  found  significant 
acute  depression  in  lung  function 
among  ginners  (Ex.  6,  #59).  The  pro¬ 
gressive  nature  of  the  disease  has  been 
noted  for  gin  workers  just  as  it  has  for 
textile  mill  workers  (Tr.  839;  Ex.  128 A; 
Ex.  128B).  Upon  reviewing  this  scien¬ 
tific  literature  •  in  the  record,  OSHA 
finds  regulation  of  cotton  dust  in  gins 
to  be  required  under  the  mandate  of 
the  Occupational  Safety  and  Health 
Act. 

Even  without  relying  on  foreign 
studies,  OSHA  believes  that  the  evi¬ 
dence  of  pulmonary  effects  in  all 
other  facets  of  the  U.S.  cotton  indus¬ 
try  alone  would  point  to  the  existence 
of  a  causal  relationship  between 
cotton  dust  exposure  and  respiratory 
disease  in  the  U.S.  ginning  industry. 
This  is  based  on  the  view  that  the  etio- 
logic  agent(s)  found  in  the  dust  gener¬ 
ated  at  all  other  stages  of  cotton  pro¬ 
cessing  are  also  to  be  found  in  the  dust 
generated  during  ginning,  and  based 
on  the  evidence  that  the  physiological 
response  of  cotton  gin  workers  does 
not  differ  significantly  from  the  re¬ 
sponse  of  other  workers  handling 
cotton.  In  other  words,  OSHA  places 
heavy  reliance  on  the  evidence  pre¬ 
sented  in  detail  in  the  Health  Effects 
section  of  the  general  cotton  dust 
standard  in  supporting  the  need  for 
regulatory  action  to  protect  the  health 
of  cotton  gin  workers.  OSHA  believes 
that  the  results  of  the  initial  survey  of 
the  U.S.  gin  workers  by  Palmer  et  al 
corroborates  the  soundness  of  this 
view. 

Claims  for  an  exemption  from  the 
standard  by  representatives  of  the  gin¬ 
ning  industry  based  on  the  argument 
that  no  cotton  dust  induced  respira¬ 


tory  disease  exists  in  gins  ignore  the 
findings  of  numerous  scientific  studies 
in  the  record.  Before  discussing  the 
findings  in  the  U.S.,  it  is  appropriate 
to  analyze  the  significant  body  of  for¬ 
eign  studies  of  cotton  gins. 

Foreign  Studies 

Dr.  M.  A.  El  Batawi  produced  two 
studies  based  upon  Egyptian  gin  work¬ 
ers  (Ex.  128A;  Ex.  128B).  A  1962  study 
of  323  ginners  in  11  gins  founds  a  bys¬ 
sinosis  prevalence  (all  grades)  of  39.4% 
(Ex.  128A).  Dust  exposures  were  not 
reported  although  later  testimony  in¬ 
dicated  that  they  were  probably  very 
high.  Duration  of  employment  aver¬ 
aged  8  years  for  these  workers  who 
ginned  for  six  months  each  year. 
Symptoms-  usually  appeared  after  5 
years  (i.e.  seasons)  with  31%  of  all 
workers  with  less  than  6  years  of  expo¬ 
sure  reporting  grade  V4  or  1  byssinosis. 
If  only  those  ginning  more  than  10 
years  are  evaluated,  then  65%  of  those 
with  byssinosis  are  grade  2  or  3. 

In  a  second  study  by  El  Batawi,  bys¬ 
sinosis  was  present  in  33%  of  24  gin¬ 
ners  surveyed  (Ex.  128B).  Dust  levels 
indicated  a  mean  exposure  to  total 
dust  of  15.3  mg/m3.  This  second  study 
included  pulmonary  function  measure¬ 
ments.  Ginners  in  dust  had  FEV  0.75 
acute  decrements  of  190  mis  while 
those  out  of  dust  had  only  20  mis. 
Those  with  byssinosis  lost  250  mis 
FEV  0.75  over  the  work  shift.  Pulmon¬ 
ary  function  tests  were  taken  on  the 
third  day  of  the  work  week  and,  there¬ 
fore,  might  be  expected  to  understate 
acute  effects.  Comparison  of  standar- 
ized  baseline  measurements  indicated 
significantly  lower  values  for  ginners 
than  controls. 

Gilson  et  al  (Ex.  1280  studied  a 
small  number  of  workers  in  three  gins 
in  Uganda  where  a  language  barrier 
prevented  evaluation  of  symptomatic 
byssinosis.  Duration  of  employment 
was  not  stated  but  the  populations 
were  young  on  average  (range  25-29 
years)  and  worked  generally  only  four 
months  in  a  year.  Exposure  measure¬ 
ments  were  high  particularly  in  “fifi” 
(dirty,  moldy  grade  of  cotton)  process¬ 
ing.  Actual  exposures,  however,  were 
certainly  lower  as  workers  spent  a  sig¬ 
nificant  portion  of  time  outside  the 
gins.  Significant  acute  loss  of  FEV  0.75 
(230  mis)  occurred  in  workers  ginning 
fifi  and  large  (90  mis)  loss  occurred  in 
one  gin  where  workers  were  exposed 
to  much  lower  levels. 

Kondakis  and  Pournaras  investigat¬ 
ed  the  prevalence  of  byssinosis  among 
a  sample  of  70  ginnery  workers  in 
Greece  “Brit.  J.  Industry.  Med.” 
22:291  (1965);  Ex.  18,  p.  2)  No  case  of 
byssinosis  was  found  but  a  statistically 
significant  relationship  was  found  be¬ 
tween  length  of  exposure  and  impair¬ 
ment  of  lung  function.  Workers  with 
an  exposure  of  0-3  years  (mean  age  of 
46.7  years)  exhibited  a  mean  FEV,  of 


96.4%  of  predicted;  workers  with  4-8 
years  of  exposure  (48.0  years,  mean 
age)  exhibited  a  mean  FEV,  of  87.4% 
of  predicted;  after  9  or  more  years 
(50.0  years,  mean  age),  mean  FEV,  was 
only  84.1%  of  normal.  The  mean  age 
of  the  workforce,  49,  was  high.  The 
Greek  ginning  season  runs  from  Sep¬ 
tember  to  May.  The  dust  levels  en¬ 
countered  were  not  presented. 

Two  studies  (Ex.  128D;  Ex.  128E) 
were  done  by  Khogali  in  Sudanese 
gins  where  ginning  occurs  6  months 
per  year.  The  study  population  includ¬ 
ed  271  ginners  and  pressers,  52  ginning 
workshop  workers  servicing  the  gins, 
and  a  control  group.  The  three  popu¬ 
lations  had  worked  on  average  be¬ 
tween  9  and  13  years.  Both  gin  work¬ 
shop  workers  and  ginners  experienced 
a  prevalence  of  20%  byssinosis,  35  far- 
fara  workers  experienced  49%  and  con¬ 
trols  0%  (Ex.  128D).  Byssinosis  as  de¬ 
fined  here  is  based  on  chest  tightness 
on  the  first  three  days  of  the  annual 
work  period,  i.e.  similar  to  grade  2. 
Workshop  exposure  was  0.11  mg/m3, 
gin  exposure  0.63  mg/m3,  and  farfara 
2.6  mg/m3  based  on  the  hexlet  of 
Roach  measuring  only  particles  less 
than  7  jtm.  Pulmonary  function  test¬ 
ing  of  FEV,  showed  controls  gaining 
230  mis  during  the  work  day  while  the 
workshop  lost  40  mis  and  the  ginners 
100  mis  on  the  average. 

Khogali  found  a  statistically  signifi¬ 
cant  association  between  the  preva¬ 
lence  of  byssinosis  and  the  concentra¬ 
tion  of  fine  dust  (less  than  7fi)  when 
comparing  various  ginnery  workers 
and  farfara  workers.  Also,  there  was  a 
significant  relationship  between  the 
mean  adjusted  FEV,,  the  mean  fall  in 
FEV,,  and  fine  dust  concentration. 

Two  years  later  a  follow-up  of  this 
population  was  undertaken  with 
almost  all  (96%)  restudied  (Ex.  128E). 
The  resurvey  took  place  after  six 
months  off  and  just  prior  to  the  next 
season’s  ginning.  Age  and  height  ad¬ 
justed  FEV,  decreased  slightly  for  con¬ 
trols  but  increased  by  360  mis  in  the 
workshop  and  450  mis  in  the  gin.  Bys¬ 
sinosis  was  shown  to  occur  with  the 
same  prevalence  as  in  the  earlier 
study,  and  exposure  measurements 
were  also  approximately  the  same  in 
the  second  survey.  Khogali  developed 
a  dose-response  relationship  between 
prevalence  of  byssinosis  and  level  of 
dust  concentration  (dust  less  fly).  Ex¬ 
posure  history  was  also  regressed 
against  time.  It  is  noted  that  the  earli¬ 
er  work  by  Fox  et  al  in  the  Lancashire 
textile  mills  provides  almost  identical 
results  (Ex.  381  (Appendix  12,  pp.  16- 
17)).  Dr.  Arend  Bouhuys  of  Yale  Uni¬ 
versity  commented  on  this  data,  as  fol¬ 
lows: 

Although  conditions  in  the  Sudan  ginner¬ 
ies  studied  by  Khogali  differ  from  those  in 
the  United  States,  it  is  of  interest  that  Kho¬ 
gali  found  about  11%  byssinosis  prevalence 
among  a  group  of  workers  with  a  total  dust 
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exposure  experience  of  about  22  fig/years/. 
m3.  Thus,  such  a  prevalence  might  be  expe¬ 
rienced  among  workers  exposed  to  about  0.5 
mg/m’  dust  (less  fly)  during  about  40  years. 
(Ex.  11,  pp.  2-3) 

It  is  clear  from  these  studies  that 
pulmonary  effects  have  been  observed 
in  all  foreign  countries  where  ginning 
has  been  studied.  These  studies  gener¬ 
ally  evidence  an  acute  pulmonary 
effect,  and,  although  chronic  respira¬ 
tory  effects  among  ginners  are  less  evi¬ 
dent,  these  studies  do  not  in  general 
adequately  address  this  problem. 

While  OSHA  views  these  foreign 
studies  as  support  for  inclusion  of  gin¬ 
ning  in  an  occupational  health  stand¬ 
ard,  the  Agency  acknowledges  the  un¬ 
certainty  in  relying  too  heavily  upon 
studies  based  on  worker  populations 
and  prevailing  conditions  found  pri¬ 
marily  in  Egypt  and  the  Sudan.  First 
of  all,  review  of  these  studies  is  com¬ 
plicated  by  dust  measurements  which, 
when  included,  cannot  really  be  com¬ 
pared.  In  addition,  the  dust  levels  re¬ 
ported  by  El  Batawi  and  Gilson  et  al 
especially  for  farfara  or  “fifi"  are  re¬ 
markably  high.  These  high  measure¬ 
ments  appear  to  reflect  the  fact,  as 
testified  by  Dr.  El  Batawi  <TR  814), 
that  foreign  gins  are  likely  to  be  rela¬ 
tively  primitive,  especially  at  the  time 
when  these  studies  were  done.  Also, 
foreign  gins  are  likely  to  include  many 
manual  operations  (TR  823-31)  which 
increase  the  personal  exposure  of  gin 
workers.  Farfara  is  an  extreme  exam¬ 
ple  of  a  hazardous  manual  process. 

Second,  the  ginning  seasons  in  Egypt 
(6  months),  the  Sudan  (5-6  months) 
and  Greece  (7  months)  are  much 
longer  than  the  season  in  a  typical 
U.S.  ginning  region.  It  is  true  that 
some  U.S.  workers  travel  from  gin  to 
gin  in  the  Southwest,  but  the  maxi¬ 
mum  extent  of  the  western  season  ap¬ 
pears  not  to  exceed  3  to  4  months  (Ex. 
88c,  p.  6;  See  generally  the  section  on 
Background). 

Finally,  the  foreign  ginning  popula¬ 
tion,  usually  living  in  a  village,  appears 
to  be  more  stable  and,  consequently, 
to  continue  in  ginning  longer  than  do 
their  more  transient  U.S.  counter¬ 
parts.  In  Khogali’s  follow-up  study 
(Ex.  128E),  after  2  full  years  96  per¬ 
cent  of  the  study  population  were  still 
employed,  their  number  depleted  by 
transfers,  training  courses  and  retire¬ 
ment  rather  than  the  attrition  found 
in  the  United  States  (Tr.  3197-9).  Data 
produced  by  Kondakis  and  Poumaras, 
and  El  Batawi  et  al.,  demonstrated  the 
presence  of  many  older  ginners  with 
long  term  service  in  the  gin. 

OSHA  does  not  view  this  data  as 
supplying  unimpeachable  dose-re¬ 
sponse  relationships  which  would  ade¬ 
quately  describe  the  U.S.  population. 
Indeed,  Khogali’s  regression  analysis 
(Ex.  128E,  p.  173)  does  not  even  ade¬ 
quately  describe  the  gin  worker  popu¬ 
lations  in  neighboring  countries.  Even 


assuming  the  extrapolation  of  Khoga¬ 
li’s  data  to  predict  a  prevalence  of  bys- 
sinosis  among  ginners  after  40  years  to 
be  valid,  it  grossly  exaggerates  the 
length  of  time  the  typical  ginner  ap¬ 
pears  to  spend  in  the  U.S.  gin  over  a 
career.  Therefore,  OSHA  has  been 
cautious  in  its  handling  of  foreign  data 
to  predict  domestic  prevalences  of 
both  acute  and  chronic  byssinosis. 

These  differences  notwithstanding, 
it  is  clear  that  pulmonary  effects  have 
been  observed  in  all  countries  where 
ginning  has  been  studied.  It  is  only 
when  the  extent  of  these  pulmonary 
effects  is  examined  that  the  difficulty 
of  intercomparing  data  from  Egypt, 
Sudan,  Greece,  Uganda,  and  the 
United  States  becomes  pronounced. 

American  Study 

In  contrast  to  this  body  of  foreign 
studies,  only  one  preliminary  survey 
exists  covering  gins  in  this  country. 
Palmer  et  al  studied  203  gin  workers 
and  260  controls  (Ex.  6,  No.  59;  Ex.  18). 
No  symptoms  of  byssinosis  were  re¬ 
ported  on  questionnaires  although 
questionnaires  were  deemed  to  be  un¬ 
reliable  by  the  investigators  for  rea¬ 
sons  of  language  and  circumstance 
(Ex.  18,  pp.  30-31). 

Spirometric  monitoring  of  FEV,  over 
the  shift  showed  that  44  percent  of 
the  workers  tested  were  classified  as 
functional  reactors.  Of  this  number, 
27  percent  were  moderate  reactors 
(change  in  FEVi  greater  than  5  per¬ 
cent  to  10  percent)  and  17  percent 
were  severe  reactors  (change  in  FEVi 
greater  than  10  percent).  Since  many 
workers  were  never  “out  of  dust”  for 
the  48  hours  before  measurement, 
acute  dust  effects  are  probably  under¬ 
estimated.  No  correlation  with  dust 
measurement  was  found.  Mean  dust 
levels  measured  by  vertical  elutriator 
for  Texas  gins,  New  Mexico  gins,  and 
combined  gins  were  0.86  mg/m3,  1.03 
mg/m*  and  0.93  mg/m3,  respectively, 
and  were  generally  uniform  for  work 
area.  Duration  of  exposure  averaged 
13  years  for  the  gin  stand,  7  years  for 
the  baling  press,  8  years  for  others, 
and  8.8  years  for  total  workers.  Work¬ 
ers  at  the  gin  stand  were  about  40 
years  old  while  other  gin  workers  aver¬ 
aged  34  years.  Reactors  made  up  44 
percent  of  the  39  ginners  with  ade¬ 
quate  FEV,.«  measurements.  These 
were  exposed  to  average  dust  levels  of 
1.25  mg/m3  almost  twice  that  of  the 
pressmen  who  showed  a  higher  pro¬ 
portion  of  reactors,  53  percent. 

Controls  were  not  tested  for  acute 
change  in  FEVi.».  Review  of  FEV,  0  ba¬ 
seline  values  suggest  no  major  differ¬ 
ence  between  exposed  workers  and 
controls  in  several  gins  scattered  over 
a  wide  geographical  area.  The  Palmer 
study  failed  to  detect  any  classical  bys¬ 
sinosis  (Ex.  18,  p.  22)  or  excess  chronic 
respiratory  disease  (Ex.  18,  pp.  12-13). 
As  stated  earlier,  failure  to  overcome 


communication  difficulty  with  the 
predominantly  Spanish  speaking 
workforce  (Tr.  762)  and  worker  con¬ 
cern  that  their  employment  could  be 
jeopardized  (Tr.  789-91),  was  the  au¬ 
thor’s  explanation  for  the  lack  of  re¬ 
sponse  to  the  questionnaire  where  the 
question  related  to  the  gin’s  effect  on 
health.  Impressive  data  has  been  pro¬ 
duced  on  functional  reactors.  A  signifi¬ 
cant  percentage  (18.7  percent)  of  the 
population  studied  exhibited  pulmon¬ 
ary  function  losses  that  qualify  them 
for  a  removal  from  exposure  according 
to  generally  accepted  medical  criteria 
(Ex.  18,  p.  35).  In  many  cases,  de¬ 
creases  in  objective  pulmonary  func¬ 
tion  measurements  have  been  shown 
to  accompany  subjective  symptoms 
such  as  chest-tightness  or  breathing 
difficulty  (Ex.  6,  No.  18,  19,  3,  24).  The 
failure  to  report  any  subjective  symp¬ 
toms  is  peculiar,  and,  as  stated  by  Dr. 
Palmer,  might  merely  represent  refus¬ 
al  to  admit  adverse  health  effects  de¬ 
spite  clearly  observable  suffering  (Tr. 
804-5). 

The  Palmer  study  is  consistent  with 
the  foreign  studies  in  a  number  of  re¬ 
spects.  It  demonstrates  clear  evidence 
of  acute  pulmonary  effects.  The 
extent  of  the  hazard  in  the  U.S.,  is 
similar  to  that  reported  by  other  re¬ 
searchers,  Dr.  El  Batawi  for  example 
(Ex.  18,  pp.  35-36).  In  every  country 
where  exposure  to  cotton  dust  in  gin¬ 
ning  has  been  studied,  an  occupational 
hazard  has  been  demonstrated.  Al¬ 
though  chronic  respiratory  effects 
have  not  always  been  demonstrated, 
the  studies  do  not  adequately  address 
the  problem  and,  indeed,  there  is  no 
reason  to  believe  that  the  chronic 
stage  does  not  develop  progressively 
from  the  acute  stage  in  ginning  as  has 
been  evidenced  where  adequate  data 
has  been  developed.  Indeed,  Dr. 
Palmer  has  endorsed  this  conclusion 
(Tr.  765).  Upon  reviewing  this  body  of 
evidence,  OSHA  concludes  that  occu¬ 
pational  exposure  to  cotton  dust  in 
ginning  is  a  hazard  that  must  be  regu¬ 
lated.  Worker  health  in  U.S.  cotton 
gins  must  be  safeguarded  by  inclusion 
of  their  work  places  within  the  scope 
of  the  cotton  dust  standard. 

Once  it  becomes  clear  that  ginning 
must  be  included  in  the  standard,  the 
question  of  what  level  of  protection 
should  be  required  arises.  Should  the 
standard  for  ginning  include  a  numeri¬ 
cal  permissible  exposure  limit,  or  is  it 
more  appropriate  to  provide  protec¬ 
tion  to  ginning  workers  through  work 
practices,  medical  surveillance,  etc, 
without  setting  a  numerical  limit? 
OSHA  recognizes  that  determining 
what  exposure  is  adequately  protec¬ 
tive  of  U.S.  gin  workers  is,  a  much 
more  difficult  question  than  whether 
gin  workers  need  some  means  of  pro¬ 
tection  from  cotton  dust  exposure. 
This  difficulty  follows  from  the  lack 
of  any  dose-response  data  covering  the 
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U.S.  ginning  population.  The  Palmer 
study  did  not  quantify  dose  and  re¬ 
sponse  in  the  sample  population  stud¬ 
ied  (Ex.  18,  pp.  20,  26).  Without  ade¬ 
quate  dose-response  data,  OSHA  is 
forced  to  draw  inferences  from  the 
Palmer  work  and  the  foreign  studies 
in  the  record,  or  from  the  dose-re¬ 
sponse  data  gathered  on  the  textile  in¬ 
dustry.  Numerous  factors  cast  doubt 
on  the  numerical  inferences  drawn 
from  these  data. 

Initially,  OSHA  recognizes  the  evi¬ 
dence  of  a  seasonal  pattern  of  expo¬ 
sure  associated  with  ginning  which 
mitigates  the  extent  of  cotton  dust  ex¬ 
posure  (e.g..  Ex.  11,  p.  3;  Tr.  816-817). 
The  impact  of  seasonal  exposure  is  to 
decrease  the  total  exposure  and  to 
allow  recovery  of  lung  function  during 
the  off-season.  Khogali’s  work  demon¬ 
strates  dramatic  recovery  in  the  base¬ 
line  FEVi  after  6  months  of  removal 
from  exposure  (Ex.  128E,  pp.  169-70). 
Dr.  El  Batawi  testified  that  the  inter¬ 
ruption  in  exposure  probably  causes  a 
relative  increase  in  acute  symptomato¬ 
logy  and  a  decrease  in  advanced  symp¬ 
toms  compared  to  the  distribution  of 
prevalences  found  in  textile  operations 
(Tr.  816-17). 

There  is  evidence  in  the  record  that 
the  average  U.S.  gin’s  season  lasts 
from  5  to  12  weeks  (Ex.  88c,  p.  6;  See 
Background,  generally).  While  some 
workers  might  migrate  from  one 
cotton  growing  region  to  another  as 
the  season  progresses,  the  maximum 
extent  of  the  season  is  unlikely  to 
exceed  6  months  for  a  fraction  of  the 
workforce.  It  should  be  noted  that  the 
record  contains  only  passing  reference 
to  workers’  movement  (e.g.  Ex.  88,  p. 
5);  no  definitive  data  on  migratory  pat¬ 
terns  among  gin  workers  is  available. 
Nevertheless,  it  would  appear  that  the 
vast  majority  of  employees  of  U.S. 
gins  experience  a  briefer  exposure  to 
cotton  dust  and  enjoy  a  longer  period 
to  recover  during  the  off-season  than 
do  their  Egyptian  and  Sudanese  coun¬ 
terparts. 

On  the  other  hand,  there  is  testimo¬ 
ny  that  lung  function  is  not  totally  re¬ 
coverable,  and  that  the  long-term  ef¬ 
fects  of  even  brief  intermittent  expo¬ 
sure  could  be  harmful  to  the  worker 
(Tr.  839-40).  As  Dr.  El  Batawi  stated 
on  this  point  in  reference  to  the  “total 
recoverability”  of  workers  intermit¬ 
tently  exposed  to  cotton  dust: 

So,  at  one  stage,  in  the  early  stages,  you 
have  certain  changes.  When  you  suspend 
exposure  they  are  reversed  completely.  The 
person  becomes  normal.  But  then  if  you 
repeat  the  exposure  again,  his  ability  to 
combat  that  is  most'  probably  less  than 
when  he  was  originally  normal  to  begin  with 
(Tr.  840-41). 

The  connection  between  acute  and 
chronic  health  effects  among  gin 
workers  is  generally  not  as  well  under¬ 
stood  as  it  is  for  workers  in  the  textile 
industry,  although  Dr.  El  Batawi  ex- 
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pressed  the  opinion  that  the  same  gen¬ 
eral  process  of  gradual  pulmonary 
insult  and  deterioration  was  occurring 
despite  the  seasonal  break.  A  review  of 
the  research  done  in  cotton  gins  re¬ 
veals  an  acute  dust  response  in  many 
places  where  exposure  has  been  stud¬ 
ied,  whereas  there  appears  to  be  less 
conclusive  evidence  of  widespread 
chronic  obstructive  pulmonary  disease. 
There  are  several  explanations  for  this 
scarcity  of  data  on  chronic  disease  ef¬ 
fects.  As  stated  above,  the  studies  in 
the  record  do  not  on  the  whole  ade¬ 
quately  address  the  problem.  There  is 
evidence  that  a  “healthy  worker 
effect”  diminishes  the  number  of  se¬ 
verely  affected  workers  in  the  study 
population  (Tr.  806-7).  Thus,  in  the 
case  of  the  U.S.  ginning  industry,  the 
return  of  Mexican  nationals  to  their 
homeland  may  be  a  confounding 
factor  in  determining  the  extent  of 
cotton  dust  related  disease  in  the  U.S. 
(Tr.  765,  806-7).  In  the  U.S.  the  failure 
to  seek  out  retired  gin  workers  may 
explain  the  lack  of  data  (Tr.  765). 

The  most  significant  factor  might  be 
the  length  of  the  average  worker’s 
career  in  a  U.S.  gin  compared  to  that 
of  Egyptian  or  Sudanese  workers.  El 
Batawi’s  work  indicates  a  noticeable 
prevalence  of  grades  1  and  2  byssinosis 
only  after  several  years  (i.e.  seasons) 
of  exposure  (Ex.  128 A;  Ex.  128B),  al¬ 
though  in  testimony  he  stated  that 
the  length  of  time  was  not  conclusive 
(Tr.  834).  In  light  of  Palmer’s  data  in¬ 
dicating  an  average  U.S.  exposure  of 
only  7-8  years  for  workers  other  than 
the  skilled  gin  stand  operators,  it  is 
possible  that  the  average  gin  worker 
leaves  the  worker  pool  before  the  de¬ 
velopment  of  chronic  symptoms. 
Those  who  remain  in  the  gins  the 
longest,  the  gin  stand  operators,  repre¬ 
sent  a  hardier  group  (older,  with 
longer  career,  but  with  reduced  pul¬ 
monary  sensitivity  in  the  face  of  rela¬ 
tively  higher  exposures  than  other 
workers)  which  exhibits  the  character¬ 
istics  of  a  typical  “survivor  popula¬ 
tion”  (Ex.  18,  pp.  31-32).  All  of  these 
explanations,  however,  are  speculative 
in  view  of  the  lack  of  adequate  re¬ 
search  into  the  effect  of  seasonality  on 
the  prevalence  of  cotton  dust  induced 
respiratory  disease  among  the  U.S. 
ginning  population. 

In  summary,  there  is  convincing  evi¬ 
dence  of  acute  pulmonary  effects  in 
almost  all  studies  of  ginning,  including 
one  in  the  United  States.  Not  only  are 
acute  effects  often  of  considerable 
magnitude  (44  percent  acute  reactors 
according  to  Palmer),  but  there  is  tes¬ 
timony  indicating  that  the  seasonal 
break  may  not  totally  restore  lung 
function,  especially  after  the  repeated 
exposures  of  several  seasons  (Tr.  839- 
40;  Ex.  11,  p.  3).  For  sensitive  individ¬ 
uals,  the  acute  effects  may  appear 
after  the  passage  of  only  a  few  seasons 
(Ex.  128A). 


While  there  is  evidence  of  chronic 
respiratory  effects  in  foreign  gin 
worker  populations,  such  evidence  is 
yet  to  be  gathered  in  this  country.  The 
preponderance  of  evidence  on  cotton 
dust  exposure  is  sufficiently  consistent 
to  predict  a  relationship  between 
acute  and  chronic  effects.  However, 
the  moderating  effects  of  the  U.S.  gin 
season  and  the  relatively  brief  career 
of  the  ginning  population  which  might 
affect  the  development  of  chronic  ob¬ 
structive  pulmonary  disease  are  not 
satisfactorily  well  researched  to  draw 
any  firm  conclusions  about  the  preva¬ 
lence  of  chronic  disease. 

OSHA  views  all  the  evidence  on  ad¬ 
verse  health  effects  in  the  ginning  op¬ 
eration  as  requiring  the  development 
of  a  standard  on  cotton  dust  exposure 
for  the  ginning  industry.  The  ginning 
workforce  in  the  United  States  is 
clearly  suffering  a  high  prevalence  of 
acute  respiratory  dysfunction  which 
has  been  shown  in  studies  of  other 
U.S.  cotton  industries  and  in  foreign 
ginning  industries  to  develop  into  a 
state  of  chronic  obstructive  pulmonary 
disease.  Although  no  chronic  disease 
has  been  documented  among  the  do¬ 
mestic  gin  workforce,  the  reason  may 
be  merely  the  inadequate  epidemiolog¬ 
ical  research  into  the  problem.  OSHA 
believes  that  any  uncertainy  in  the 
data  on  health  effects  must  be  re¬ 
solved  in  favor  of  worker  protection 
despite  some  factors  suggesting  that  a 
lesser  degree  of  protection  might  be 
needed  in  ginning  than  in  other  cotton 
processing  industries. 

IV.  Control  or  Exposure 

The  standard  provides  for  worker 
protection  from  exposure  in  gins  pri¬ 
marily  through  the  implementation  of 
work  practice  controls  and  respiratory 
controls.  This  approach  to  employee 
protection  also  relies  heavily  on  medi¬ 
cal  surveillance  and  employee  educa¬ 
tion  and  training  provisions,  adapted 
for  the  unique  working  environment 
found  in  the  ginning  industry.  Where 
appropriate,  effective  implementation 
of  some  of  these  provisions  will  call  for 
a  bilingual  program. 

In  developing  this  strategy  for 
worker  protection  in  gins.  OSHA  is  not 
establishing  any  specific  numerical 
limit  on  exposure  which  it  would  deem 
to  protect  all  workers  in  U.S.  gins.  In¬ 
stead  of  requiring  a  specific  exposure 
limit  in  this  industry,  the  Agency  has 
determined  to  depend  on  dust  control 
technology  in  the  more  flexible  con¬ 
text  of  work  practice  controls.  Adop¬ 
tion  of  this  strategy  for  the  ginning 
segment  of  the  cotton  industry  re¬ 
flects  OSHA’s  consideration  of  the 
unique  conditions  prevailing  in  gin¬ 
ning  which  have  been  amply  demon¬ 
strated  in  the  record. 

Before  determining  that  the  limited 
epidemiological  data  in  the  record  is 
inadequate  for  the  purpose  of  specify- 
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ing  a  permissible  exposure  limit  in  gin¬ 
ning,  OSHA  weighed  several  strategies 
employing  a  numerical  level  ranging 
from  200  fig/m’to  1000  ng/m 5  lint-free 
respirable  dust. 

OSHA  has  considered  treating  gin¬ 
ning  simply  as  another  component  of 
the  non-textile  cotton  industry,  and  as 
such,  subject  to  the  500  fig/m3  permis¬ 
sible  exposure  limit.  In  one  sense,  the 
data  on  ginning  compares  with  the  evi¬ 
dence  in  other  non-textile  industries. 
Qualitatively,  there  appears  to  be 
acute  respiratory  dysfunction  occur¬ 
ring  in  worker  populations  exposed  to 
cotton  dust,  while  quantitatively, 
there  is  incomplete  data  on  dose-re¬ 
sponse.  Beyond  this  broad  similarity, 
however,  the  employee  exposure  and 
reaction  characteristic  of  the  gin  is  so 
clearly  distinguishable  from  the  pat¬ 
tern  of  exposure  reported  for  aggre¬ 
gate  non-textile  industries  that  a  dif¬ 
ferent  approach  is  clearly  appropriate 
in  this  industry. 

The  primary  distinguishing  variable 
in  ginning  is  the  pattern  of  exposure. 
In  the  Health  Effects  section,  the 
effect  of  interrupting  employee  expo¬ 
sure  for  3  to  9  month  periods  was  ad¬ 
dressed.  Development  of  acute  byssin- 
otic  symptomatology  is  retarded  and 
lung  function  is  generally  recovered 
during  the  off-season.  The  brevity  of 
the  average  worker’s  career  in  the  gin 
has  the  further  effect  of  removing 
many  workers  from  exposure  before 
the  onset  of  chronic  obstructive  pul¬ 
monary  disease.  Until  adequate  dose- 
response  data  is  developed,  OSHA  has 
no  evidence  of  chronic  respiratory  dis¬ 
ease  among  gin  workers  exposed  to 
current  levels  of  dust  in  U.S.  gins. 

The  permissible  exposure  limit  ap¬ 
plicable  to  the  non-textile  industry  is 
also  an  inadequate  benchmark  for  es¬ 
tablishing  an  exposure  limit  for  gins 
for  several  other  reasons  beside  the 
critical  difference  between  brief,  inter¬ 
mittent  exposure  and  constant,  year- 
round  occupational  exposure  to  cotton 
dust.  In  general,  the  working  gin  envi¬ 
ronment  rather  than  being  confined 
within  the  building  is  coextensive  with 
the  duties  of  the  typical  gin  hand  (Ex. 
88,  pp.  6-8).  To  the  extent  that  an 
average  gin  worker  spends  half  of  his 
time  outside  the  shed,  moving  bales  or 
performing  other  functions,  he  is  re¬ 
ceiving  a  lower  dose  of  dust  than  he 
would  if  he  were  confined  to  the  inte¬ 
rior,  dustry  environment.  Thus,  an 
expert  witness  testified  that  a  techno¬ 
logical  solution  based  upon  the  enclo¬ 
sure  of  the  gin  could  in  actuality  in¬ 
crease  the  time-weighted  exposure  of 
the  gip  workforce  (Ex.  88B,  p.  7). 

OSHA  does  not  consider  the  reason¬ 
ing  used  to  set  a  permissible  exposure 
limit  in  non-textiles  as  applicable  to 
ginning.  Furthermore,  OSHA  does  not 
believe  that  the  data  in  the  record 
meaningfully  points  to  any  specific  ex¬ 
posure  level. 


OSHA  sees  no  evidence  for  applying 
a  lower  exposure  limit  in  ginning  than 
in  any  other  non-textile  industry  for 
all  the  reasons  enumerated  above.  In 
addition,  the  testimony  on  economic 
and  technological  feasibility  in  the 
record  demonstrates  the  momentous 
impact  which  application  of  the  200 
^tg/m3  permissible  exposure  limit  to 
cotton  gins  would  produce  (see  the  dis¬ 
cussion  of  Economic  Feasibility). 
While  not  giving  undue  weight  to  this 
type  of  evidence  in  determining  what 
level  or  whether  any  level  constitutes 
a  safe  exposure,  the  Agency  will  not 
ignore  these  feasibility  findings,  espe¬ 
cially  where  reliable  evidence  or  infer¬ 
ences  of  severe  health  effects  is  not 
available. 

OSHA  has  considered  setting  a 
higher  exposure  limit  for  ginning  than 
other  non-textiles,  in  a  manner  which 
would  provide  an  appropriate  margin 
of  safety  while  at  the  same  time  giving 
due  consideration  to  the  unique  expo¬ 
sure  pattern  in  ginning.  However,  any 
attempt  to  set  a  level  without  ade¬ 
quate  data  involves  speculation.  Also, 
in  view  of  the  vast  differences  in  har¬ 
vesting  and  ginning  methods,  varieties 
of  crops  grown,  and  other  regional  dif¬ 
ferences,  a  level  designed  for  the  High 
Plains  of  Texas  might  be  seriously  in¬ 
adequate  for  other  regions  of  the 
country.  OSHA  concludes  that  the 
sparse  data  in  the  record  does  not  sup¬ 
port  the  establishment  of  any  permis¬ 
sible  exposure  level  which  would  pro¬ 
vide  the  first  order  of  protection  for 
gin  workers  that  the  permissible  expo¬ 
sure  limits  in  carding,  slashing  and 
waste  utilization  provide  for  their  re¬ 
spective  workers. 

In  view  of  the  above,  OSHA  has  con¬ 
cluded  not  to  set  a  numerical  permissi¬ 
ble  exposure  limit  for  cotton  gins.  The 
Agency  believes,  however,  that  the 
provisions  of  this  standard  specially 
modified  to  address  the  pecularities  of 
the  ginning  industry  will  afford  an  ac¬ 
ceptable  margin  of  safety  for  ginning 
employees.  Further,  the  provisions  of 
the  standard  reconcile  the  demon¬ 
strated  health  needs  of  gin  workers 
with  methods  of  protection  which  are 
feasible  and  appropriate  under  the 
conditions  unique  to  this  segment  of 
the  cotton  industry. 

Since  the  reduction  of  acute  respira¬ 
tory  symptoms  is  a  major  target  of  the 
standard,  the  work  practices  provision 
should  achieve  a  marked  lowering  of 
subjective  and  objective  reactivity 
margins.  Actually,  work  practice  con¬ 
trols  as  mandated  in  this  standard  em¬ 
brace  a  variety  of  approaches  to  reduc¬ 
ing  exposures.  One  approach  empha¬ 
sizes  the  traditional  housekeeping  as¬ 
pects  of  dust  suppression.  For  exam¬ 
ple,  ritual  ‘‘blow  down”  operations 
would  be  forbidden  except  when  other 
workers  were  absent  from  the  area.  A 
second  approach  stresses  proper 
upkeep  and  maintenance  of  the  gin’s 


pneumatic  production  equipment.  If 
the  integrity  of  ducts  and  seals  is 
maintained,  the  enclosed  machinery 
can  be  expected  to  provide  its  own  in¬ 
trinsic  dust  control.  This  is  especially 
true  where  the  machinery  imparts  a 
negative  pressure  to  the  flow  of 
cotton.  The  effectiveness  of  these 
measures  should  be  enhanced  by  the 
participation  of  an  informed  work 
force.  OSHA  believes  that  the  employ¬ 
ee  education  and  training  provisions 
should  apprise  the  workers,  in  Spanish 
where  appropriate,  of  the  purposes  of 
these  exposure  protections. 

The  medical  surveillance  program 
has  been  designed  to  detect  acute  sub¬ 
jective  and  objective  dust  effects  and, 
where  appropriate,  to  follow  the  work¬ 
er’s  movement  from  gin  to  gin,  and 
over  multiple  seasons.  In  the  absence 
of  a  medical  removal  provision  in  the 
standard,  employers  are  not  required 
to  remove  sensitive  workers  to  low  ex¬ 
posure  stations:  however,  OSHA  en¬ 
courages  voluntary  movement  of  em¬ 
ployees  who  have  been  identified  by 
medical  screening.  In  this  respect,  the 
abundance  of  primarily  open-air  jobs 
should  facilitate  voluntary  removal  or 
minimization  of  exposure  for  byssino- 
tic  employees  or  reactors.  The  stand¬ 
ard  also  requires  employers  to  provide 
respiratory  protection  for  affected 
workers.  Respirators,  especially  the 
minimally  burdensome  single  use  vari¬ 
ety,  have  been  shown  to  help  in  reduc¬ 
ing  dust  exposure  and  suppressing  the 
effects  of  cotton  dust. 

All  of  these  controls,  if  conscien¬ 
tiously  implemented,  should  have  a 
substantial  positive  impact  on  reduc¬ 
ing  the  acute  effects  of  cotton  dust. 
Evidence  in  ginning  and  in  other  areas 
of  cotton  processing  demonstrate  sig¬ 
nificant  recovery  from  acute  reactions 
following  removal  from  or  suppression 
of  cotton  dust  (Ex.  I28E;  Tr.  1665, 
1679). 

Since  little  or  no  excess  of  chronic 
obstructive  pulmonary  disease  was  re¬ 
ported  among  the  U.S.  population 
studied,  it  appears  that  the  medical 
surveillance  system  should  be  an  effec¬ 
tive  mechanism  for  isolating  any  work¬ 
ers  who  may  be  in  danger  of  develop¬ 
ing  an  advanced  state  of  respiratory 
degeneration.  Furthermore,  it  is  un¬ 
likely  that  many  ginning  workers  will 
be  unable  to  wear  a  respirator  because 
of  chronic  pulmonary  impairment. 

Several  parties  have  argued  that  a 
regulation  of  cotton  gins  must  take 
into  account  the  ambient  dust  levels  in 
the  vicinity  of  most  gins  (Tr.  3119;  Tr. 
3135;  Ex.  159).  The  basic  design  of  gin 
equipment  necessitates  the  drawing  of 
outside  air  into  the  gin  building.  This 
make-up  air  required  by  the  gin  ma¬ 
chinery  includes  ambient  dust  (Tr. 
3135).  Thus,  fugitive  dust  has  been 
shown  to  contribute  an  undetermined 
amount  of  background  dust  to  the  gin 
environment  which  is  not  for  tne  most 
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part  distinguishable  by  the  type  of 
sampling  device  required  for  monitor¬ 
ing  of  cotton  dust.  Representatives  of 
the  ginning  industry  have  recommend¬ 
ed  that  background  dust  levels  should 
be  subtracted  from  the  level  of  dust 
measured  inside  the  gin  if  dust  levels 
recorded  were  to  be  a  fair  measure  of 
exposure  to  cotton  dust  (Tr.  3168-9). 
Several  problems  inherent  in  this  ap¬ 
proach,  such  as  uncertainty  over  the 
appropriateness  of  the  vertical  elutria- 
tor  as  an  environmental  sampler,  per¬ 
suade  OSHA  to  discount  site-by-site 
corrections  for  background  dust  (Tr. 
3658-61)  which  admittedly  can  be  a 
problem  of  some  magnitude  on  the 
farm.  Instead,  any  permissible  expo¬ 
sure  limit  developed  for  ginning 
should  appropriately  include  a  nu¬ 
merical  factor  acknowledging  the  un¬ 
certainty  of  the  dust  composition  mon¬ 
itored  inside  the  shed,  and  the  uncer¬ 
tainty  of  industry’s  ability  to  design 
systems  to  exclude  fugitive  dust. 
OSHA's  decision  not  to  impose  an  en¬ 
vironmental  limit  obviates  the  need  to 
estimate,  on  the  basis  of  conflicting 
data,  the  influence  of  .  background 
dust,  ways  to  monitor  ambient  levels, 
and  appropriate  correction  or  indus¬ 
try’s  technological  capacity  for  screen¬ 
ing  background  dust  out. 

OSHA  has  evaluated  the  evidence  of 
health  effects,  feasibility,  both  tech¬ 
nological  and  economic,  and  the  appli¬ 
cability  of  the  provisions  required 
under  industry-wide  cotton  dust  stand¬ 
ard  to  ginning.  OSHA  has  concluded 
that  the  evidence  in  the  record  sup¬ 
ports  the  soundness  of  measures  taken 
in  this  section  on  ginning,  but  not  the 
imposition  of  any  numerical  environ¬ 
mental  limit.  OSHA  also  declares  its 
intention  to  review  the  standard  if  suf¬ 
ficient  evidence  is  presented  demon¬ 
strating  either  the  inadequacies  of  the 
current  standard  for  the  purpose  of 
protecting  worker  health,  or  the  need 
for  a  quantitative  measure  of  exposure 
in  the  gins  of  the  United  States. 
OSHA  will  review  this  standard  at  the 
end  of  five  years,  or  earlier  if  suffi¬ 
cient  evidence  of  the  need  for  a  specif¬ 
ic  exposure  limit  is  presented.  In  the 
meantime,  OSHA  is  requesting  NIOSH 
and  the  U.S.  Department  of  Agricul¬ 
ture  to  accelerate  efforts  to  explore 
the  hazard  in  this  industry  and  to  de¬ 
velop  engineering  controls  and  alter¬ 
natives  for  meeting  any  greater  haz¬ 
ards  that  may  be  revealed  by  future 
research. 

OSHA  has  attempted  to  employ  dif¬ 
ferent  strategies,  where  the  evidence 
justified  such  treatment,  in  the  con¬ 
trol  of  the  hazards  documented  in 
each  phase  of  cotton  processing.  In 
ginning,  it  has  attempted  to  mandate  a 
regulation  which  takes  into  account 
the  unique  characteristics  of  this  in¬ 
dustry.  This  approach,  and  the  special 
provisions  for  medical  surveillance  and 
employee  education  and  training  re¬ 


flect  OSHA’s  efforts  to  apply  some 
flexibility  to  regulating  exposure  to 
cotton  dust  in  all  workplaces. 

V.  Feasibility  Issues 

GENERAL 

In  setting  standards  for  toxic  sub¬ 
stances,  the  Secretary  is  required  by 
section  6(b)(5)  of  the  Act  to  give 
regard  to  the  question  of  feasibility. 
Section  6(b)(5)  mandates  that  final 
standards  be  set  which  most  adequate¬ 
ly  assure  employee  safety  and  health 
“to  the  extent  feasible,  on  the  basis  of 
the  best  available  evidence”  and  fur¬ 
ther  requires  that,  in  the  development 
of  occupational  safety  and  health 
standards,  “considerations  shall  be  the 
latest  available  scientific  data  in  the 
field,  the  feasibility  of  the  standards, 
and  experience  gained  under  this  and 
other  health  and  safety  laws.” 

While  the  precise  meaning  of  this 
term  is  not  clear  from  the  Act  or  the 
legislative  history,  it  has  generally 
been  construed  in  a  standard-setting 
context  to  include  both  technological 
and  economic  considerations.  The  de¬ 
termination  that  OSHA  has  the  au¬ 
thority  to  consider  economic  feasibil¬ 
ity  factors  in  developing  standards  has 
been  endorsed  by  the  courts.  Industri¬ 
al  Union  Dept,  AFL-CIO  v.  Hodgson, 
499  F.  2d  467  (C.A.D.C.,  1974);  AFL- 
CIO  v.  Brennan,  530  F.  2d  109  (C.A.  3, 

1975);  A  IS  I  V.  OSHA,  -  F.  2d  - 

(C.A.  3  Nos.  67-2358  et  cetera,  March 
28.  1978).  As  pointed  out  by  the  D.C. 
Circuit  Court  of  Appeals,  Congress  did 
not  ihtend  the  Secretary  to  promul¬ 
gate  standards  which  drive  entire  in¬ 
dustries  or  large  numbers  of  employ¬ 
ers  out  of  business.  On  the  other 
hand,  “standards  may  be  economically 
feasible  even  though,  from  the  stand¬ 
point  of  employers,  they  are  financial¬ 
ly  burdensome  and  affect  profit  mar¬ 
gins  adversely;  further,  the  Court  said, 
the  concept  of  economic  feasibility 
does  not  “necessarily  guarantee  the 
continued  existence  of  individual  em¬ 
ployers.  It  would  appear  to  be  consist¬ 
ent  with  the  purposes  of  the  Act  to  en¬ 
visage  the  economic  demise  of  an  em¬ 
ployer  who  has  lagged  behind  the  rest 
of  the  industry  in  protecting  the 
health  and  safety  of  employers  and  is 
consequently  financially  unable  to 
comply  with  new  standards  as  quickly 
as  other  employers.”  Industrial  Union 
Dept,  AFL-CIO  v.  Hodgson,  supra,  at 
page  478.  ^ 

In  accordance  with  the  Secretary’s 
position,  it  has  long  been  OSHA’s 
practice  to  analyze  the  economic  and 
technological  feasibility  of  proposed 
standards,  to  make  such  analysis  avail¬ 
able  to  affected  parties  for  comment 
and  subsequent  hearing  prior  to  issu¬ 
ance  of  final  rules,  and  to  invite  the 
submission  of  other  information  on 
the  technological  and  economic  impact 
and  feasibility  of  proposed  standards. 


In  developing  a  final  standard,  there¬ 
fore,  OSHA  evaluates  the  economic 
feasibility  of  the  final  standard  on  the 
basis  of  the  information  developed  by 
its  own  studies  of  the  proposal  and 
submissions  by  the  public  during  rule- 
making. 

To  assess  the  feasibility  of  the  pro¬ 
posed  standard  for  cotton  dust,  includ¬ 
ing  the  impact  on  ginning,  OSHA  un¬ 
dertook  a  study  of  the  proposal’s  eco¬ 
nomic  impact  on  the  affected  indus¬ 
tries.  This  study  was  conducted  for 
OSHA  by  the  Research  Triangle  Insti¬ 
tute  (RTD(IIS).  Additional  informa¬ 
tion  was  obtained  through  OSHA’s 
analysis  and  consideration  of  all  other 
technological  and  economic  data,  com¬ 
ments,  arguments  -and  testimony  sub¬ 
mitted  at  the  hearings,  in  pre-hearing 
comments  and  in  post-hearing  com¬ 
ments  and  briefs.  On  the  basis  of  the 
best  available  evidence,  therefore, 
OSHA  has  determined,  as  explained  in 
detail  below,  that  this  standard  is 
technologically  and  economically  fea¬ 
sible. 

OSHA  contracted  for  a  study  of  the 
technological  feasibility,  cost,  and  eco¬ 
nomic  impact  of  the  proposed  cotton 
dust  standard,  and  an  assessment  of 
the  impact  of  the  proposed  standard 
at  permissible  exposure  levels  of  500, 
200,  and  100  jig/m*  measured  as  a 
time-weighted  average  by  vertical  elu- 
triator  (Ex.  16)  was  made.  This  study 
included  assessment  of  the  technologi¬ 
cal  feasibility  and  economic  impact  of 
these  levels  of  cotton  ginning.  OSHA’s 
decision  to  control  employee  exposure 
to  cotton  dust  in  gins  without  reliance 
upon  a  permissible  exposure  limit,  in 
effect,  eliminates  technological  feasi¬ 
bility  considerations  from  this  stand¬ 
ard. 

ECONOMIC  FEASIBILITY 

The  bulk  of  testimony  directed 
toward  ginning  was  related  to  ques¬ 
tions  of  the  technological  and  econom¬ 
ic  feasibility  of  meeting  the  200  jig/m* 
exposure  limit  and  other  requirements 
of  the  proposed  regulation.  Economic 
feasibility  was  heavily  dependent  on 
technological  considerations  since 
measures  such  as  sealing  of  gin  plants 
to  exclude  external  dust,  and  moving 
and  filtering  external  air  for  use  in 
gins  were  very  costly.  Such  measures 
were  included  in  industry  estimates  of 
capital  and  annual  costs  of  compliance 
with  the  proposed  regulation,  de¬ 
scribed  in  detail  below.  In  view  of  the 
determination  not  to  impose  a  specific 
permissible  exposure  limit,  in  the  gin¬ 
ning  industry,  much  of  the  discussion 
of  economic  feasibility  in  the  rulemak¬ 
ing  proceeding  is  not  directly  relevant 
to  the  feasibility  of  the  final  standard 
since  engineering  controls  are  no 
longer  required.  The  industry’s  pro¬ 
jected  level  of  costs  and  uncertainty  as 
to  the  availability  of  capital  financing 
led  to  an  estimate  that  1952,  or  69  per- 
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cent  of  the  gins  operating  in  1974, 
would  go  out  of  business  if  the  pro¬ 
posed  requirements  were  incorporated 
in  the  final  regulation  and  if  there 
were  no  changes  in  the  prices  of  gin¬ 
ning  services  (Tr.  3242-3243). 

In  addition,  it  was  noted  that  a  sub¬ 
stantial  portion  of  the  fiber  output  is 
exported  to  foreign  markets.  The  testi¬ 
mony  indicated  that  the  costs  of  com¬ 
pliance  with  the  proposed  regulation 
would  be  the  equivalent  of  giving  for¬ 
eign  producers  a  competitive  advan¬ 
tage,  and  that  this  would  make  it  im¬ 
possible  to  maintain  export  sales  (Tr. 
3242-3243). 

In  1974,  exports  included  nearly  4 
million  bales  of  the  total  U.S.  produc¬ 
tion  of  more  than  11.5  million  bales. 
U.S.  exports  constituted  more  than  30 
percent  of  the  world  exports  of  cotton 
in  1974;  U.S.  cotton  imports  were  less 
than  40,000  bales  (U.S.  Department  of 
Agriculture,  “Agricultural  Statistics 
1976,”  pp.  57-71).  Recently,  export 
sales  have  risen.  In  the  1976-1977 
export  season,  exports  were  4.4  million 
bales,  and,  in  the  1977-1978  season, 
more  than  5.7  million  bales.  The 
recent  weakness  of  the  dollar  in  inter¬ 
national  currency  markets  and  a 
shortage  of  high  quality  grades  of 
cotton  in  foreign  countries  have  been 
cited  as  reasons  for  recent  increases  in 
shipments  and  prices  of  cotton. 

As  a  result,  there  appears  no  reason 
to  expect  any  significant  decline  in  the 
overall  demand  for  cotton,  even 
though  other  factors,  including  the 
OSHA  regulation  of  cotton  dust  in  in¬ 
dustries  other  than  ginning,  may  have 
some  effect  upon  domestic  cotton  con¬ 
sumption.  Moreover,  as  discussed  in 
detail  below,  the  estimated  costs  of 
compliance  with  the  provisions  of  the 
final  regulation  of  exposure  to  cotton 
dust  in  gins  is  a  small  fraction  of  the 
anticipated  costs  of  the  proposed  regu¬ 
lation.  Therefore,  especially  in  the  ab¬ 
sence  of  capital  cost  requirements, 
there  is  no  apparent  reason  to  expect 
either  an  acceleration  of  the  declining 
secular  trend  in  the  number  of  gins  or 
impetus  toward  substitution  of  other 
crops  for  cotton  as  a  result  of  the  final 
regulation  of  worker  exposure  to 
cotton  dust  in  gins. 

Such  effects  have  been  a  matter  of 
concern  to  OSHA  in  framing  the  regu¬ 
lation.  Especially  at  the  field  hearings 
on  the  proposed  standard,  there  was 
substantial  testimony  on  the  depen¬ 
dence  of  area  economics  in  the  cotton 
belt  on  the  viability  of  the  ginning  in¬ 
dustry  which  would  make  continued 
cotton  production  economically  feasi¬ 
ble.  OSHA  believes  that  the  provisions 
of  the  final  regulation  achieve  reason¬ 
able  levels  of  protection  of  gin  workers 
exposed  to  cotton  dust  without  signifi¬ 
cant  economic  effects. 

Costs  of  Compliance 

The  major  economic  effects  of  the 
regulation  of  worker  exposure  to 


cotton  dust  in  gins  result  from  the  im¬ 
position  of  compliance  costs  upon  the 
firms  in  the  industry.  As  a  result, 
these  costs  are  reviewed  in  detail 
before  the  other  anticipated  economic 
effects  of  the  regulation  are  discussed. 
The  total  cost  of  compliance  for  the 
final  regulation  is  estimated  by  OSHA 
to  be  $1,850,213  for  the  first  year  and 
$1,717,566  for  ensuing  years.  This  is  an 
average  of  $659  per  gin  the  first  year 
and  $612  per  gin  annually  thereafter. 
OSHA  does  not  consider  these  costs  to 
be  significant. 

For  cotton  ginning,  RTI  indicated 
that  its  estimates  of  costs  were  not 
exact,  but  were  to  provide  a  “relative 
idea”  of  the  costs  and  effectiveness  of 
control  systems  (Ex.  16,  p.  V-20).  How¬ 
ever,  RTI  did  develop  methods  for  es¬ 
timating  costs  of  compliance  with 
most  provisions,  and  these  methods 
were  then  used  by  many  who  testified 
on  the  results  of  independent  esti¬ 
mates  for  different  sectors. 

OSHA’s  estimates  of  total  costs  for 
compliance  with  the  final  standard  are 
much  lower  than  estimates  of  the  pro¬ 
posal’s  compliance  costs  because  the 
standard  in  its  final  form  differs  from 
the  proposal  in  areas  which  signifi¬ 
cantly  impact  on  the  cost  of  compli¬ 
ance.  The  primary  difference  is  that 
the  proposal  would  have  required  all 
ginning  employers  to  reduce  employee 
exposure  to  cotton  dust  to  200  ^g/m3, 
whereas  the  final  standard  does  not 
contain  a  permssible  exposure  limit, 
and  therefore  does  not  require  either 
the  institution  of  engineering  controls 
or  monitoring. 

Among  those  who  presented  cost 
date  were  representatives  of  Natural 
Fibers  Economic  Research  (NFER)  of 
the  University  of  Texas.  NFER  pre¬ 
pared  a  report  for  the  National  Cotton 
Ginners  Association,  “Economic 
Impact  of  OSHA’s  Proposed  Cotton 
Dust  Standard  on  Cotton  Gins,” 
March  1977,  (Ex.  88e),  which  repre¬ 
sented  a  thorough  study  in  which 
their  assumptions  and  calculations 
were  clearly  provided.  More  recent 
data  were  used  by  NFER,  applying 
RTI  methods,  for  estimating  the  costs 
of  various  provisions,  and  NFER  devel¬ 
oped  its  own  models  for  certain  ele¬ 
ments. 

As  noted,  the  final  regulation  for 
cotton  gins  is  significantly  different 
from  the  proposed  regulation,  and  it 
was  necessary  for  OSHA  to  calculate 
the  costs  of  the  final  regulation  in  the 
light  of  such  differences.  The  method 
for  that  calculation  was  to  change  as¬ 
sumptions  where  necessary,  and  to  re¬ 
calculate  the  cost  estimates  for  rele¬ 
vant  provisions  on  the  basis  of  the 
NFER  report.  The  results  of  those  re¬ 
calculations  are  presented  below,  sepa¬ 
rately  for  each  relevant  provision  of 
the  final  regulation  and  for  total  costs, 
and  they  are  contrasted  with  the 
NFER  estimates  of  the  costs  of  the 
proposed  standard. 


Medical  Surveillance 

The  regulation  requires  that  each 
ginning  worker  be  subject  to  two  medi¬ 
cal  examinations  each  season  by  or 
under  the  supervision  of  a  physician. 
Both  RTI  and  NFER  estimated  the 
costs  of  the  proposed  regulation’s 
medical  surveillance  program  using 
similar  methods:  their  assumptions 
differed  principally  on  the  basis  of  the 
numbers  of  gins  and  workers  involved, 
since  RTI  estimates  were  based  on  ear¬ 
lier  data.  Both  assumed  a  25  minute 
preplacement  examination  performed 
by  a  nurse,  and  NFER  noted  that  the 
1974  average  gin  payroll  included  7 
workers  per  shift  and  14  new  workers 
hired  each  year  to  fill  those  positions; 
because  of  labor  turnover  during  each 
season,  an  average  of  21  workers  per 
gin  are  employed  to  fill  7  positions.  On 
that  basis,  NFER  calculated  the  total 
costs  of  initial,  preplacement  examina¬ 
tions  as  equal  to  $149,948  as  noted  in 
Ex.  88e,  p.  31.  RTI  estimated  this  total 
cost  at  $127,774. 

This  initial  (annual)  examination 
process  also  includes  informing  each 
new  employee  whose  initial  screening 
indicated  increased  risk  from  cotton 
dust  exposures  as  a  result  of  smoking 
or  a  history  of  respiratory  problems. 
Under  the  assumption  that  '  ,alf  of  the 
tested  workers  would  require  15  min¬ 
utes  of  counseling,  shared  equally  by 
doctors  and  nurses,  NFER  calculated 
counseling  costs  as  equal  to  $94,822  as 
noted  in  Ex.  88e,  p.  31,  while  RTI  esti¬ 
mated  this  cost  at  $78,843  (IIS,  Vol.  II, 
B-ll). 

NFER  estimated  capital  costs  of  pur¬ 
chasing  a  spirometer  at  $727.50  for 
each  of  3,262  gins,  at  a  total 
$2,373,105,  (RTI  total  estimate 
$2,557,617)  and  costs  of  training 
nurses  to  perform  these  tests, 
$267,518.  The  summary  of  NFER 
medical  surveillance  costs,  then,  in¬ 
cluded:  Spirometer  capital  costs  of 
$2,373,105,  first  year  operating  costs  of 
testing,  retesting,  counseling  and 
nurses’  training,  $740,318  and  recur¬ 
ring  Annual  costs  for  testing,  counsel¬ 
ing  and  retesting,  $466,780,  (RTI  esti¬ 
mate  for  recurring  annual  costs  was  .8 
million).  These  estimates  reflected  the 
provisions  of  the  proposed  regulation 
under  the  assumptions  made  by 
NFER. 

OSHA  views  some  of  the  NFER  as¬ 
sumptions  as  unrealistic  in  their  appli¬ 
cation  to  the  final  regulation  and, 
thus,  as  overstating  the  costs  of  medi¬ 
cal  surveillance.  For  example,  NFER’s 
estimates  are  based  on  the  3,262  gins 
operating  in  1974,  while  they  reported 
2,808  active  gins  in  1977.  Given  the 
secular  decline  in  the  number  of  gins, 
even  the  2,808  figure  is  likely  to  be  an 
overstatement  of  the  number  that  can 
reasonably  be  expected  to  comply  with 
the  final  regulation.  For  these  reasons, 
the  NFER  estimates  would  overstate 
anticipated  costs  of  the  proposed  regu¬ 
lation. 
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On  the  other  hand,  some  of  the  as¬ 
sumptions  probably  understate  costs. 
For  example,  the  assumed  worker 
wage  rate  of  $2.30  an  hour  is  likely  to 
have  increased  by  25  to  30  percent  by 
1977.  Moreover,  the  final  regulation 
requires  that  workers  be  subject  to 
two  examinations  in  each  season.  This 
will  raise  the  cost  of  medical  surveil¬ 
lance,  although  it  is  not  expected  to 
double  the  relevant  costs  of  the  exami¬ 
nations  for  two  reasons  both  related  to 
labor  turnover.  Many  workers  subject 
to  the  first  examination  will  leave  em¬ 
ployment  before  the  time  for  the 
second.  In  addition,  a  worker  who 
leaves  one  gin  for  employment  in  an¬ 
other  need  not  be  subject  to  reexamin¬ 
ation  in  the  second  gin  since  he  may 
substitute  records  of  prior  examina¬ 
tions  in  the  same  season  for  new  ex¬ 
aminations.  These  factors  can  be  ex¬ 
pected  to  reduce  the  cost  impact  of 
the  requirement  for  a  second  examina¬ 
tion  each  season  by  at  least  50  percent 
of  new  hires. 

OSHA  has  therefore  recalculated 
the  annual  costs  of  the  medical  sur¬ 
veillance  program  by  making  appropri¬ 
ate  changes  in  the  estimates  of  NFER. 
The  estimated  total  costs  for  the  ini¬ 
tial  examination  are,  $639,674.  This  in¬ 
cludes:  For  continuing  workers, 

$39,877  based  on  4  workers  per  gin  for 
2,808  gins;  for  new  hires,  $109,804 
based  on  17  workers  per  gin  for  2,808 
gins;  counseling,  $109,635  based  on 
half  the  total  of  continuing  workers. 
The  total  cost  of  retesting  is  estimated 
at  $1,066,643  (for  the  examination, 
$124,314  based  on  4  continuing  work¬ 
ers  and  half  of  17  new  hires  per  gin  for 
2,808  gins;  for  counseling,  $75,951;  ven¬ 
tilatory  capacity  tests,  $155,849;  pul¬ 
monary  function  tests,  $70,555).  For 
the  initial  examination,  it  is  assumed 
that  no  more  than  four  workers  per 
gin,  more  than  half  of  the  average 
number  of  positions,  would  be  continu¬ 
ing  workers.  In  fact,  that  number  is 
substantially  lower  in  most  cases,  since 
few  employees  continue  working 
beyond  the  ginning  season  and  are 
therefore  likely  to  be  considered  to  be 
eligible  for  pay  for  the  examinations. 
The  estimated  average  wage  rate  for 
them  has  been  increased  to  $3  an 
hour.  Further,  the  estimate  is  based 
on  the  2,808  gins  active  in  1976-1977, 
rather  than  the  number  operating  in 
1974.  The  NFER  assumption  on  physi¬ 
cians’  and  nurses’  time  and  wages  for 
these  examinations  has  not  been 
changed;  while  such  wage  rates  have 
risen,  it  is  expected  that  many  of  these 
functions  may  be  performed  by  para- 
professionals  such  as  respiratory  tech¬ 
nicians  or  others  who  may  not  have 
the  full  level  of  training  required  for 
nursing.  The  number  of  new  hires, 
total  tests  and  those  counseled  reflect 
the  average  of  a  total  of  21  W-2  forms 
per  gin.  as  noted  by  NFER  for  1977. 
However,  the  recalculation  does  not 


use  the  NFER  assumptions  that  coun¬ 
seling  and  retesting  of  continuing  or 
current  workers  are  included  in  the 
costs  for  new  employees. 

It  is  unlikely  that  as  many  as  half  of 
the  17  newly  hired  workers  would  be 
employed  for  a  sufficiently  long  period 
to  be  subject  to  the  second  examina¬ 
tion.  The  assumption  that  half  of 
these  will  take  that  examination  may 
overstate  such  costs.  Counseling  costs 
for  50  percent  of  those  tested  are 
again  estimated.  Counseling  may  be 
even  more  significant  for  those  taking 
the  second  examination  because  they 
will  have  been  exposed  to  the  cotton 
dust  in  ginning,  but  some  of  those  af¬ 
fected  are  expected  to  have  quit  on 
that  account,  as  well  as  for  other  rea¬ 
sons,  before  they  are  subject  to  the 
second  examination.  Costs  of  testing 
ventilatory  capacity  and  pulmonary 
function  are  estimated  for  all  who  are 
subject  to  the  second  examination. 
Costs  per  test  for  the  second  examina¬ 
tion  are  the  same  as  those  for  the  ini¬ 
tial  one,  except  that  payment  of  work¬ 
ers’  wages  for  testing  time  is  assumed 
for  all  who  take  the  second  examina¬ 
tion. 

The  results  of  these  recalculations 
are  noted  above,  and  they  may  be  com¬ 
pared  to  the  NFER  estimates.  Recur¬ 
ring  annual  costs  for  the  first  exami¬ 
nation  are  recalculated  to  a  total  of 
$639,674,  which  is  $172,894  or  37  per¬ 
cent  higher  than  the  $466,780  NFER 
estimate  of  continuing  annual  costs  of 
testing  but  lower  than  the  .8  million 
estimate  by  RTI.  NFER  did  not  expli- 
city  calculate  such  costs  for  continuing 
workers,  and  instead  such  costs  were 
assumed  as  part  of  those  for  new 
hires.  Moreover,  NFER  estimated  ex¬ 
amination  costs  for  14  workers  per  gin, 
when  the  average  number  of  total 
hires  was  21.  The  effects  of  higher 
worker  wage  rates  and  a  higher  esti¬ 
mate  of  workers  per  gin  to  be  tested 
more  than  offset  the  reduction  in  the 
estimates  of  the  appropriate  number 
of  gins  and  of  the  proportion  of  work¬ 
ers  to  be  paid  for  examination  time. 

It  appears  unlikely  to  OSHA  that 
many  gins  would,  independently,  be 
required  to  buy  a  spirometer  or  to  pay 
for  nurses’  training  for  the  program. 
Instead  ginning  employers  would  con¬ 
tract  with  units  offering  medical  sur¬ 
veillance  services  which  are  able  to 
ecomomize  on  the  use  of  equipment 
and  trained  staff  currently  in  short 
supply  and  to  substitute  paraprofes- 
sionals  for  some  functions,  or  ginning 
employers  would  join  together  to  set 
up  their  own  mobile  units.  Even  with 
any  added  costs  for  mobile  operations 
it  is  unlikely  that  even  half  of  the  cap¬ 
ital  and  first  year  training  costs  esti¬ 
mated  by  NFER  would  be  passed  on  as 
charges  to  the  gins.  If  half  of  such 
costs  were  to  be  involved,  this  would 
amount  to  $1,137,000  for  first  year  or 
investment  costs  of  those  providing 


the  services.  If  such  costs  were  annua¬ 
lized  on  the  basis  of  NFER  assump¬ 
tions  (9.2  percent  interest  rate,  10-year 
depreciation  period  for  capital),  the 
annual  charges  to  be  passed  back  to 
the  gins  would  be  $206,745.  Addition 
of  this  amount  to  the  annual  costs  of 
examinations,  $1,066,969,  would  result 
in  an  estimate  of  total  annual  costs  of 
$1,273,714,  or  an  average  of  $453.60  a 
year  per  gin.  While  this  amount  for 
both  required  examinations  is  substan¬ 
tially  higher  than  the  NITER  estimate 
of  annual  costs  per  gin  ($466,780  for 
3262  gins,  or  $143.10  per  gin),  it  would 
be  relevant  for  the  first  year,  for 
which  NFER  estimates  would  be 
$740,318  per  3262  gins  or  $226.95  for 
operating  and  maintenance  costs  for 
one  examination  for  each  new  worker 
plus  $727.50  for  capital  costs  of  a  spir¬ 
ometer. 

■  Respirators 

The  proposed  regulation  would  have 
required  the  use  of  respirators  in  gins 
which  failed  to  achieve  the  permissible 
exposure  limit.  Further,  use  of  dispos¬ 
able  respirators  in  gins  was  not  gener¬ 
ally  acceptable  under  the  criteria  of 
the  proposed  regulation.  As  a  result. 
NFER  estimated  the  costs  of  personal 
protective  equipment  as  including  cap¬ 
ital  expenditures  for  half  mask  reus¬ 
able  respirators  and  annual  costs  for 
filter  replacement  and  maintenance. 
The  estimated  costs  were  $495,269  for 
capital  expenditures  and  $1,582,396  for 
recurring  annual  expenditures. 

However,  the  final  regulation  does 
permit  the  use  of  disposable  respira¬ 
tors.  Also,  in  the  absence  of  a  permissi¬ 
ble  exposure  limit,  such  use  is  required 
only  for  gin  workers  affected  by 
cotton  dust  or  engaged  in  specific 
practices  such  as  equipment  blow¬ 
downs.  Under  these  requirements  a 
respirator  must  be  available  for  each 
employee,  but  it  is  unlikely  that  as 
many  as  half  of  the  gin  workers  would 
use  them  on  a  daily  basis.  NFER  noted 
there  are  seven  work  positions  in  the 
average  gin.  In  the  calculation  of 
annual  costs  of  respirators,  NFER  as¬ 
sumed  42  days  as  the  number  of  work¬ 
ing  days  per  gin.  It  is  reasonable  to 
assume  daily  replacement  of  a  dispos¬ 
able  particle  respirator,  similar  to  the 
NFER  assumption  of  daily  filter  re¬ 
placement  and  maintenance  of  a  reus¬ 
able  respirator.  However,  there  would 
be  no  capital  costs  or  maintenance  for 
use  of  disposable  respirators  which 
many  gins  currently  provide  for  work¬ 
ers  who  wish  to  use  them. 

The  1978  price  for  disposable  parti¬ 
cle  respirators  in  small  quantities  was 
$13.33  for  a  box  of  20  units,  or  $.6665 
each.  Under  these  assumptions,  then, 
the  cost  of  respirator  use  by  affected 
workers  in  2808  gins  would  be  calculat¬ 
ed  as:  7  positions x  Vi  (affected  work¬ 
ers)  x  2808  gins  x  42  daysx$.6665/respi- 
rator=$275,115  for  the  industry,  or 
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$98  a  year  for  the  average  gin.  This 
amount  is  substantially  less  than  the 
NFER  estimate  because  of  differences 
in  the  assumptions  on  the  numbers  of 
gins  and  of  affected  workers  as  well  as 
the  difference  in  the  nature  of  the  re¬ 
quired  respirator. 

Work  Practices 

The  regulation  requires  delineation 
and  posting  of  specific  work  practices 
for  all  work  positions  where  cotton 
dust  is  present.  In  most  cases,  it  is  ex¬ 
pected  that  there  will  be  little  or  no 
effect  on  productivity  or  costs  of  the 
specific  practices,  such  as  the  reduced 
use  of  blowdown,  and  that  other  prac¬ 
tices  relate  primarily  to  housekeeping 
efforts  that  are  normal  in  most  facili¬ 
ties.  As  NFER-  noted,  some  changes  in 
practices  may  reduce  efficiency  while 
others  may  increase  productivity. 
Therefore  no  specific  costs  are  esti¬ 
mated  for  any  productivity  losses  in 
implementing  the  work  practices  pre¬ 
scribed.  However,  some  additional 
costs  for  establishing  the  work  prac¬ 
tices  and  for  training  of  supervisors 
and  workers  in  their  use  will  be  in¬ 
curred. 

NFER  estimated  such  costs.  It  is  as¬ 
sumed  that  an  industrial  engineer 
would  require  16  hours  to  do  a  study 
of  each  of  three  work  positions  (gin 
stand,  lint  cleaners  and  the  bale  press 
area)  in  each  gin  and  will  require  15 
minutes  of  secretarial  time  for  each 
position.  On  that  basis,  assuming  $5.25 
and  $2.60  as  hourly  wage  rates  for  en¬ 
gineers  and  secretaries  and  a  22  per¬ 
cent  fringe  benefit  factor,  NFER  esti¬ 
mated  the  costs  of  the  engineering 
studies  at  $1,010,629. 

OSHA  views  this  estimate  as  unreal¬ 
istic  because  NFER  assumed  that  each 
study  must  be  done  separately  for 
each  work  position  in  each  gin  and  did 
not  use  current  salary  data  assumed 
are  not  current.  It  seems  likely  and  ap¬ 
propriate  that  the  gins,  through  their 
association,  will  be  able  to  cooperate 
and  develop  some  prototypes  of  work 
practices  for  each  work  position  that 
will  be  applicable  to  the  gins,  although 
there  may  be  some  due  to  types  and 
sizes  of  gins.  In  some  areas,  the  coop¬ 
eration  of  government  agencies  such 
as  the  Agricultural  Extension  Services, 
may  also  be  helpful. 

In  their  analysis  of  financial  effects, 
NFER  developed  20  models  (four  dif¬ 
ferent  size  classes  for  each  of  five  re¬ 
gions,  to  represent  the  diversity  within 
the  industry  (Ex.  88e,  pp.  4,  5).  This 
would  require  60  (20  models  in  3  posi¬ 
tions)  engineering  studies.  Recalcula¬ 
tion  of  industrial  engineering  study 
costs  using  the  NFER  figures  and  in¬ 
creasing  assumed  salary  levels  by 
about  30  percent,  results  in  an  esti¬ 
mate  of  $8,253. 

NFER  estimated  the  costs  of  train¬ 
ing  supervisors  on  the  assumption  that 
such  training  would  require  an  hour  of 


time  for  one  supervisor  and  one  engi¬ 
neer  for  each  gin.  On  that  basis,  as¬ 
suming  supervisors’  wages  at  $3.98  per 
hour,  NFER  estimates  supervisor 
training  costs  at  $36,732.  In  some  lo¬ 
calities,  cooperation  may  permit  an  en¬ 
gineer  to  train  several  supervisors 
from  nearby  gins.  However,  the  eco¬ 
nomics  may  not  be  significant  if  super¬ 
visor  travel  time  is  substituted  for  en¬ 
gineers’  instruction  time.  Therefore 
recalculation  is  appropriate  largely  to 
reflect  more  current  wage  rates  ($7/ 
hour  for  engineers  and  $4.80/hr.  for 
supervisors)  and  numbers  of  gins, 
giving  a  total  cost  of  $40,424. 

Costs  of  employee  training  discussed 
by  NFER  assumed  that  training  will 
take  10  minutes  by  the  supervisor  and 
that  no  allowance  is  made  for  produc¬ 
tivity  loss.  However,  the  calculation  of 
costs  of  training  of  new  employees 
suggests  that  an  hour  of  time  for 
those  employees  was  assumed;  the 
costs  of  training  new  employees  were 
estimated  at  $105,036  a  year  for  14  em¬ 
ployees  per  gin.  In  addition,  NFER  es¬ 
timates  costs  of  training  of  gin  work¬ 
ers  at  $107,279;  no  breakdown  of  this 
amount  is  included  in  the  NFER 
report,  but  this  is  assumed  to  be  for 
the  first  year  only. 

If  on-the-job  training  costs  specifi¬ 
cally  for  this  regulation  are  recalculat¬ 
ed,  using  10  minutes  of  supervisor  time 
and  including  the  same  amount  of  em¬ 
ployee  time  as  the  basis  estimates,  pro¬ 
ductivity  loss  for  such  training  would 
be  included  in  the  costs.  For  2,808 
gins,  each  hiring  21  new  or  continuing 
employees  a  season,  there  would  be 
58,968  training  sessions  in  the  first 
year  if  individual  training  is  required. 
In  the  first  and  ensuing  years,  if  4  em¬ 
ployees  per  gin  are  assumed  to  be  con¬ 
tinuing  workers,  such  sessions  would 
be  required  for  17  workers  in  each  of 
2,808  gins,  or  at  the  rate  of  47,736 
training  sessions  a  year.  Such  costs 
would  then  be  a  total  of  $16,928  for 
continuing  employees  and  $70,458  for 
recurring  years. 

The  recalculated  estimates  are  sub¬ 
stantially  lower  than  those  of  NFER 
but  they  reflect  more  current  wage 
rates  and  number  of  gins.  If  there  is  a 
bias,  it  is  likely  to  be  on  the  high  side 
because  in  many  cases  employee  train¬ 
ing  may  involve  several  workers  in  one 
session,  thereby  economizing  on  super¬ 
visors’  time. 

In  summary,  the  NFER  industry 
total  for  first  year  costs  at  $1,251,916 
and  the  RTI  estimate  of  $1  million, 
are  nearly  10  times  the  estimate  of  the 
OSHA  recalculation  of  $135,713.  The 
principal  differences  are  in  the  as¬ 
sumptions  on  cooperation  in  engineer¬ 
ing  studies  and  in  employee  training 
as  well  as  in  the  number  of  gins  used 
as  the  basis  for  estimation.  NFER  first 
year  costs  average  $384  per  gin,  while 
the  OSHA  estimate  is  for  $48  for  first 
year  costs  per  gin.  Recurring  annual 


costs  are  estimated  by  NFER  at 
$105,036  for  training  new  employees, 
or  an  average  of  $32  per  gin.  The 
OSHA  recalculation  estimates  the  iiv 
dustry  total  at  $70,458,  or  $25  a  year 
per  gin  for  these  recurring  annual 
costs. 

Informing  Employees 

The  regulation  requires  that  workers 
be  informed  of  the  hazards  of  expo¬ 
sure  to  cotton  dust.  NFER  notes  that 
employees  can  be  so  informed  during 
other  training  programs  or  by  supervi¬ 
sors,  so  that  the  added  cost  of  this  re¬ 
quirement  is  not  considered  signifi¬ 
cant.  (Ex.  88e,  p.  35)  OSHA  concurs 
with  this  view. 

Posting 

The  regulation  requires  posting 
warning  signs  at  entrances  to  and  in 
each  workplace  where  cotton  dust  ex¬ 
posure  is  expected.  RTI  and  NFER  as¬ 
sumed  the  costs  per  sign  to  be  $4  each. 
The  final  regulation  requires  that, 
where  appropriate,  bilingual  signs  be 
used.  This  is  not  likely  to  affect  the 
cost  per  sign.  NFER  estimates  cost  of 
posting  on  the  basis  of  6  signs  per  gin 
(3  entrances  and  3  work  areas)  for 
3,262  gins  at  $78,288.  Costs  for  2,808 
gins  would  be  $67,392  under  the  same 
assumptions.  These  would  be  first  year 
costs  of  $24  per  gin.  Recurring  annual 
costs  for  occasional  replacement  of 
signs  would  not  be  significant. 

Recordkeeping 

Both  RTI  and  NFER  reported  joint¬ 
ly  the  costs  of  monitoring  and  record¬ 
keeping  requirements  of  the  proposed 
regulation.  However,  in  the  absence  of 
a  permissible  exposure  limit,  the  final 
regulation  does  not  require  the  gins  to 
monitor  cotton  dust  levels  periodical¬ 
ly.  Costs  of  keeping  records  for  most 
of  the  other  provisions  are  included  in 
the  costs  of  performing  specific  func¬ 
tions,  such  as  medical  surveillance  ex¬ 
aminations.  or  are  incidental  to 
normal  maintenance  of  other  records, 
such  as  those  concerning  employment 
and  wages.  While  such  costs  are  not 
expected  to  be  significant  for  each  gin, 
it  does  seem*  appropriate  to  assign 
some  value  to  the  extra  effort  re¬ 
quired.  Since  NFER  anticipated  moni¬ 
toring  sample  costs  at  $35  per  sample 
per  gin,  including  recordkeeping  costs, 
a  reasonable  estimate  of  the  extra 
costs  per  gin  for  recordkeeping  might 
be  $35  in  the  absence  of  payment  for 
monitoring  services.  That  amount  for 
each  of  2,808  gins  would  add  $98,280  to 
annual  costs  of  the  regulation. 

Total  Costs— Summary 

The  total  costs  of  compliance  for  the 
final  regulation  are  estimated  to  be  a 
small  fraction  of  the  estimated  costs 
of  the  proposed  regulation.  As  shown 
in  Table  1,  the  OSHA  estimate  of  total 
costs  of  the  final  regulation  is 
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$1,850,213  for  the  first  year  and 
$1,717,566  for  ensuing  years  for  the 
2,808  gins  expected  to  remain  in  oper¬ 


ation.  This  is  an  average  of  $659  per 
gin  for  the  first  year  and  $612  annual¬ 
ly  for  ensuing  years,  or  15  to  16  cents 

Table  1 


for  each  480-pound  bale  ginned.  OSHA 
does  not  consider  these  costs  to  be  sig¬ 
nificant. 


RTI 

NFER 

OSHA 

98,280  (recordkeeping  only). 

135,713. 

1.3  million . 

.  2.7  million  1st  yr  .1  recurring 

2.1  million  1st  yr  1.6  recurring 

70,458. 

275,115  (single  use). 

annual. 

annual. 

1.213,714. 

-.7  1st  yr . 

.  28,000 . 

78,000 . 

67,392. 

.  9.828,000 . 

7,578,000 . . 

1.850.213  1st  yr. 

1,717,566  annual. 

NFER  estimated  the  costs  of  at¬ 
tempting  to  comply  with  the  proposed 
regulation.  The  capital  costs  for  engi¬ 
neering  controls,  estimated  at 
$581,937,000  dominated  all  other  cost 
estimates.  Other  capital  costs  were 
$2,373,000  for  spirometers  and 
$495,000  for  reusable  respirators.  The 
total  capital  costs  of  $584,805,000  con¬ 
stituted  nearly  90  percent  of  first  year 
costs.  In  addition,  the  costs  of  oper¬ 
ation  and  maintenance  and  energy  for 
the  proposed  engineering  controls  at 
$60,669,000  and  the  annualized  cost  of 
capital  at  $11,910,000  together  consti¬ 
tuted  nearly  98  percent  of  the  NFER 
estimate  of  annualized  costs. 

While  the  elimination  of  require¬ 
ments  for  engineering  controls  in  the 
final  regulation  had  the  most  substan¬ 
tial  cost  reducing  effects,  there  are 
two  other  significant  differences  be¬ 
tween  the  proposed  and  final  stand¬ 
ards.  Again,  because  there  is  no  specif¬ 
ic  permissible  exposure  limit  in  the 
final  standard,  there  are  no  require¬ 
ments  for  monitoring.  The  costs  of  the 
monitoring  requirements  envisioned 
by  the  proposed  regulation,  were  esti¬ 
mated  by  NFER  at  $1,712,000  a  year 
and  by  RTI  at  3.5  million  per  year,  in¬ 
cluding  recordkeeping.  OSHA’s  recal¬ 
culation  indicates  $98,280  as  an  esti¬ 
mate  of  record  keeping  costs  attributa- 
'  ble  to  the  regulation  in  the  absence  of 
monitoring.  Another  cost  reducing 
change  is  that,  in  the  final  regulation, 
use  of  disposable  respirators  is  permit¬ 
ted.  As  a  result,  though  daily  replace¬ 
ment  of  disposable  respirators  for 
each  worker  may  cost  more  than  daily 
replacement  of  filters  for  reusable  res¬ 
pirators,  the  capital  and  maintenance 
expenditures  for  reusable  respirators 
are  avoided.  Thus  the  NFER  estimate 
of  annual  costs  of  respirator  require¬ 
ments  of  the  proposed  regulation, 
$1,582,000,  and  RTI’s  estimate  of  2.7 
million  were  much  greater  than  the 
$275,115  OSHA  estimate  to  meet  the 


needs  of  affected  workers  under  the 
final  regulation. 

Only  in  the  final  regulation’s  provi¬ 
sions  for  medical  surveillance  are  costs 
expected  to  be  higher  than  those  esti¬ 
mated  for  the  proposed  standard.  The 
final  regulation  requires  two  sets  of 
medical  •  examinations,  retesting  and 
counseling,  rather  than  one.  Program 
costs  would  not  double  because  more 
than  half  of  those  hired  are  likely  to 
quit  before  being  subject  to  the  second 
examination  and  because  tests  taken 
for  one  employer  need  not  be  repeated 
by  another.  However,  the  OSHA  esti¬ 
mate  of  medical  program  costs,  at 
$1,213,714  a  year,  is  more  than  double 
the  NFER  estimate  of  $467,000  and 
approximately  fifty  percent  more  than 
RTI’s  estimate  of  .8  million  in  annual 
costs  because  the  OSHA  estimate  re¬ 
lates  to  more  workers  for  the  initial 
examination  and  includes  annualized 
capital  (spirometer)  and  training  costs. 

For  the  final  regulation  the  medical 
surveillance  program  accounts  for 
more  than  two-thirds  of  the  costs,  and 
the  respirator  program  accounts  for 
nearly  half  of  the  remainder. 

Labor 

Most  of  the  costs  of  compliance  are 
directly  related  to  worker  protection 
from  the  hazards  of  cotton  dust.  At 
$612  a  year  for  the  average  gin  in  con¬ 
tinuing  annual  costs,  or  at  15*  a  bale, 
to  be  passed  on  (back)  to  the  cotton 
grower,  the  costs  of  the  final  regula¬ 
tion  are  not  burdensome,  especially  as 
compared  to  the  NFER  and  RTI  esti¬ 
mates  of  costs  of  the  proposed  stand¬ 
ard. 

Other  Economic  Impacts 

RTI  and  NFER  both  dealt  with  the 
anticipated  economic  effects  of  the 
proposed  regulation.  These  were  re¬ 
viewed  in  the  preamble  for  the  general 


regulation  of  cottondust  (draft,  pp.  62- 
83).  NFER  also  analyzed  the  effects  of 
the  proposed  regulation,  but  the 
NFER  review  dealt  primarily  with  the 
anticipated  impact  of  the  costs  of  com¬ 
pliance  upon  financial  profiles  of  a 
number  of  models  of  gin.  In  the  sec¬ 
tions  below  there  is  an  attempt  to 
follow  the  RTI  outline  of  economic  ef¬ 
fects,  with  reference  to  the  NFER  con¬ 
clusions  where  such  reference  is  rele¬ 
vant  and  appropriate.  In  general, 
under  either  RTI  and  NFER  analysis, 
the  effects  of  the  final  cotton  dust  reg¬ 
ulations  for  ginning  are  not  signifi¬ 
cant. 

Most  of  the  additional  production 
labor  which  RTI  estimated  would  be 
required  under  the  proposed  standard 
were  required  for  the  operation  and 
maintenance  of  engineering  controls. 
However,  as  noted  above,  the  final 
standard  does  not  specify  a  permissi¬ 
ble  exposure  limit,  nor  use  of  engi¬ 
neering  controls.  Therefore  most  of 
the  additional  labor  anticipated  for 
the  provisions  of  the  proposed  regula¬ 
tion  will  not  be  required.  • 

Additional  labor  requirements  will 
be  largely  for  the  medical  surveillance 
program.  Lost  work  time  for  produc¬ 
tion  workers  as  well  as  professional 
time  of  those  administering  tests  are 
estimated  as  the  costs  of  the  addition¬ 
al  labor.  For  the  seasonal  production 
workers,  no  significant  impact  of  the 
marginal  numbers  of  hours  involved  is 
anticipated;  these  hours  are  likely  to 
be  spent  by  the  same  workers  ordinari¬ 
ly  hired  by  gins,  so  that  no  noticeable 
effect  on  the  local  labor  supply  is 
likely  to  occur.  For  the  professional 
and  paraprofessional  personnel  re¬ 
quired  for  the  tests,  there  may  be 
some  temporary  labor  supply  prob¬ 
lems.  However,  if  examinations  are 
provided  through  use  of  contracted 
services  that  can  serve  a  number  of 
gins  in  a  region,  few  persons  will  be  re¬ 
quired  in  each  region.  That  is  one  way 
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OSHA  foresees  private  sector  organi¬ 
zation  will  meet  the  requirements  of 
the  medical  surveillance  program,  per¬ 
haps  in  conjunction  with  other  health 
services  programs  in  those  areas.  Any 
shortage  is  expected  to  be  temporary 
because  the  numbers  of  extra  persons 
required  for  each  region  and  season 
are  likely  to  be  low.  As  a  result,  no  sig¬ 
nificant  effect  on  wage  levels  for  such 
personnel  is  expected. 

Energy 

The  preamble  to  the  general  cotton 
dust  regulation  (pp.  64-65),  expected 
changes  in  energy  consumption  as  a 
result  of  two  types  of  effects:  firstly, 
to  the  extent  that  increased  costs  of 
cotton  production  led  to  substitution 
of  synthetic  for  cotton  fibers,  the  pe¬ 
troleum  sources  of  the  synthetic  fibers 
would  be  the  equivalent  of  increased 
energy  use;  secondly,  substantial 
amounts  of  energy  were  to  be  required 
in  the  mandated  use  of  engineering 
controls  for  the  attempt  to  reach  a 
permissible  exposure  limit. 

For  the  final  regulation  on  cotton 
gins,  however,  OSHA  does  not  antici¬ 
pate  any  significant  change  in  energy 
use.  The  total  cost  of  the  cotton  dust 
regulation  on  gins,  15-16  cents  per. 
bale,  is  not  likely  to  induce  any  fiber 
substitution.  As  noted  above,  much  of 
that  cost  impact  is  expected  to  be 
shifted  forward  in  the  price  of  export¬ 
ed  cotton,  and  the  amount  to  be  shift¬ 
ed  to  domestic  textile  users  is  not 
likely  to  be  significant  in  comparison 
to  any  anticipations  of  increases  in 
coal  or  petroleum  prices  and,  conse¬ 
quently,  in  synthetic  fiber  prices. 
Moreover,  since  the  final  regulation 
does  not  mandate  the  use  of  engineer¬ 
ing  controls  in  gins,  no  change  in  the 
energy  requirements  of  gins  is  expect¬ 
ed  on  that  account. 

Capital  Requirements,  Financing 

Both  RTI  and  NFER  devoted  sub¬ 
stantial  attention  to  the  analysis  of 
capital  costs  and  financing  problems 
associated  with  the  requirements  of 
the  proposed  standard.  The  substan¬ 
tial  capital  requirements  of  the  pro¬ 
posed  regulation  as  estimated  by  both 
RTI  and  NFER  gave  rise  to  questions 
of  the  ability  of  gins  to  qualify  for  and 
to  obtain  financing.  However,  the  final 
regulation  does  not  require  significant 
capital  expenditures  by  the  gins.  The 
principal  source  of  capital  spending 
was  the  proposed  requirement  for  en¬ 
gineering  controls;  this  does  not  exist 
in  the  final  regulation.  Others  were 
for  monitoring  equipment  and  reus¬ 
able  respirators,  and  these  are  not 
mandated  by  the  final  regulation.  The 
only  situations  where  capital  expendi¬ 
tures  are  anticipated  are  for  those  gins 
who  have  to  buy  a  sirormeter,  at 
$727.50,  and  this  would  be  the  case 
only  where  they  would  not  be  able  to 
obtain  medical  examinations  through 
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an  outside,  contracted  service.  The  ab¬ 
sence  of  significant  capital  expendi¬ 
tures  indicates  that  the  gins  will  not 
need  to  compete  for  funds  in  capital 
markets. 


Benefits 

OSHA  policy  and  conclusions  on 
benefit  assessment  are  described  in 
the  preamble  to  the  cotton  dust  regu¬ 
lation  for  other  sectors.  In  the  absence 
of  current,  directly  relevant  epidemi¬ 
ological  studies,  it  is  not  possible  to  es¬ 
timate  anticipated  declines  in  the  inci¬ 
dence  of  byssinosis  that  would  result 
from  implementation  of  the  provisions 
of  the  final  regulation  of  cotton  dust 
in  gins.  OSHA  is  confident  that  signifi¬ 
cant  worker  protection  will  result  from 
mandated  changes  in  work  practices 
and  from  medical  surveillance  and  res¬ 
pirator  programs.  Pending  the  result 
of  further  NIOSH  study,  more  costly 
controls  do  not  appear  to  be  warrant¬ 
ed.  The  estimated  costs  of  the  final 
regulation  of  cotton  dust  in  gins  are 
modest  when  compared  to  those  esti¬ 
mated  for  the  proposed  regulation, 
and  OSHA  feels  that  the  anticipated 
benefits  in  terms  of  improved  worker 
health  will  fully  justify  such  costs. 

Based  upon  the  foregoing  and  the 
record  as  a  whole,  OSHA  finds  that 
compliance  with  the  standard  is  well 
within  the  financial  capability  of  the 
ginning  industry.  Moreover,  although 
the  benefits  of  the  standard  cannot  ra¬ 
tionally  be  quantified  in  dollars, 
OSHA  has  given  careful  consideration 
to  the  question  of  whether  these  costs 
are  justified  in  light  of  the  hazards  of 
exposure  to  cotton  dust.  OSHA  con¬ 
cludes  that  these  costs  are  minimal 
and  necessary  in  order  to  effectuate 
the  statutory  purpose  of  the  Act  and 
to  adequately  protect  employees  from 
the  hazards  of  exposure  to  cotton 
dust. 

V.  Summary  and  Explanation  of  the 
Standard 

The  following  sections  discuss  the 
individual  requirements  imposed  by 
the  standard  for  the  protection  of  em¬ 
ployees  exposed  to  cotton  dust  in 
cotton  gins.  Each  section  includes  an 
analysis  of  the  record  evidence,  the 
recommendations  of  NIOSH,  and  the 
policy  considerations  underpinning 
the  decisions  on  the  particular  provi¬ 
sions  of  the  standard.  Although  this 
ginning  standard  has  been  severed 
from  the  standard  regulating  cotton 
dust  exposure  in  other  segments  of 
the  textile  industry  and  in  non-textile 
operations  (29  CFR  1910.1043),  many 
provisions  of  both  standards  are  de¬ 
rived  from  the  same  data  sources. 
Much  of  the  information  presented  in 
the  NIOSH  criteria  document,  the  pre¬ 
amble  to  the  proposed  standard  for 
cotton  dust,  and  elicited  as  comment 
and  testimony  during  the  rulemaking 
proceeding  is  equally  pertinent  to  the 
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development  of  this  ginning  standard. 
Accordingly,  the  rationale  for  many 
provisions  in  this  ginning  standard, 
such  as  medical  surveillance  and  respi¬ 
rators,  is  parallel  to  the  rationale  for 
the  comparable  provisions  in  the  gen¬ 
eral  cotton  dust  standard.  The  discus¬ 
sion  of  those  provisions  in  the  pream¬ 
ble  to  29  CFR  1910.1043  is  referenced 
herein  and  not  repeated  detail. 

(a)  Scope  and  Application.  This 
standard  applies  to  all  cotton  gins.  Al¬ 
though  the  standard  is  promulgated  as 
a  general  industry  standard,  it  has  also 
been  incorporated  in  29  CFR  Part 
1928  as  a  standard  applicable  to  agri¬ 
cultural  operations.  This  ginning 
standard  applies,  therefore,  to  cotton 
gins  located  on  farm  sites  as  well  as  to 
cotton  gins  in  other  locations;  it  ap¬ 
plies  whether  the  gins  are  considered 
general  industry  or  agricultural  oper¬ 
ations. 

Several  provisions  of  the  standard 
will  be  effective  September  4,  1978, 
whereas  others  will  not  be  effective 
until  September  4,  1979.  Only  the  re¬ 
quirements  for  work  practices,  train¬ 
ing,  use  of  respirators  during  mainte¬ 
nance  and  repair  and  “blow  down,’’ 
and  posting  of  signs  will  have  to  be  im¬ 
plemented  for  this  year’s  ginning 
season.  The  requirements  for  medical 
surveillance  and  respirators  for  em¬ 
ployees  who  are  at  an  increased  risk 
from  exposure  to  cotton  dust,  will  not 
have  to  be  implemented  until  the  1979 
ginning  season.  OSHA’s  decision  to 
delay  for  a  year  implementation  of 
these  medical  surveillance  and  respira¬ 
tor  requirements  is  based  on  its  deter¬ 
mination  that  the  ginning  industry,  as 
a  whole,  will  be  unable  to  comply  with 
these  requirements  in  time  for  this 
year’s  ginning  season.  The  ginning  in¬ 
dustry  consists  primarily  of  numerous 
small  to  moderate  sized  gins  located  in 
rural  areas.  As  pointed  out  below, 
there  is  a  question  as  to  the  availabil¬ 
ity  of  adequate  numbers  of  physicians 
and  other  trained  health  specialists  in 
these  areas,  and  there  will,  conse¬ 
quently,  be  a  need  for  these  gin  em¬ 
ployers  to  develop  means  of  obtaining 
the  services  necessary  to  provide  the 
required  medical  surveillance  for  their 
employees.  Since  the  determination 
that  an  employee  is  at  an  increased 
risk  from  exposure  to  cotton  dust 
cannot  be  made  before  the  initial 
medical  examination  of  that  employ¬ 
ee,  compliance  with  the  requirement 
of  the  standard  that  such  employee  be 
furnished  a  respirator  also  cannot  be 
undertaken  until  the .  1979  ginning 
season. 

(b)  Definitions.  The  standard  con¬ 
tains  four  definitions  which  remain 
unchanged  from  those  of  the  proposal. 
The  definition  of  “cotton  dust”  is  dis¬ 
cussed  in  detail  in  the  preamble  to  29 
CFR  1910.1043  which  regulates  expo¬ 
sure  to  cotton  dust  in  the  textile  and 
non-textile  industries. 
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(c)  Methods  of  Compliance.  The  pro¬ 
posed  standard  would  have  required 
engineering  controls  along  with  work 
practices  as  the  preferred  means  of  re¬ 
ducing  dust  concentrations  in  cotton 
gins  below  a  specified  permissible  ex¬ 
posure  limit  and  would  have  allowed 
the  use  of  respirators  only  where  such 
controls  were  infeasible  or  inadequate 
to  reach  the  specified  level.  The  final 
standard,  however,  sets  no  numerical 
permissible  exposure  limit,  but  rather 
requires  work  practices  to  reduce  em¬ 
ployee  exposure.  As  indicated  earlier, 
the  changes  in  the  proposed  methods 
of  compliance  are  a  result  of  OSHA's 
decision  not  to  establish  a  permissible 
exposure  level  for  cotton  gins  and 
OSHA’s  determination  that  work  prac¬ 
tices,  coupled  with  medical  surveil¬ 
lance  and  other  compliance  require¬ 
ments,  will  provide  adequate  protec¬ 
tion  to  gin  employees  against  the  haz¬ 
ards  of  exposure  to  cotton  dust. 

(d)  Work  Practices.  The  final  stand¬ 
ard  requires  employers  to  establish 
and  implement  a  written  program  of 
work  practices  which  will  reduce 
cotton  dust  exposure  in  each  specific 
job.  This  requirement  essentially  re¬ 
places  the  proposed  requirement  for  a 
written  compliance  program.  The 
standard  also  prescribes  specific  work 
practices  which,  at  a  minimum,  must 
be  implemented.  Since,  as  earlier  indi¬ 
cated,  the  higher  the  level  of  exposure 
to  cotton  dust,  the  greater  the  health 
risk,  work  practices  are  necessary  to 
reduce  employee  exposure  and  thus 
reduce  the  risk.  Evidence  in  the  rule- 
making  record  established  that  work 
practices  are  important  in  reducing 
employee  exposure  in  the  cotton  in¬ 
dustry  (See  the  discussion  the  Work 
practices  in  the  preamble  to  29  CFR 
1910.1043).  Considerable  testimony 
supported  the  need  for  establishment 
of  work  practice  programs  in  the 
cotton  industry  (Ex.  17,  p.  4,  5-7;  Ex 
38;  Ex.  1,  p.  98;  Ex.  16  p.  IV-30).  OSHA 
concludes  that  this  evidence  and  testi¬ 
mony  also  support  the  usefulness  of 
work  practice  programs  in  cotton  gins. 
Since  there  are  only  three  basic  work 
areas  in  the  gin  (yard  and  suction,  con¬ 
ditioning  and  ginning,  and  bale  pack¬ 
aging,  Ex.  88C,  p.  2)  and  only  a  few 
distinct  job  functions,  developing  a 
work  practice  program  should  not  be 
unduly  burdensome. 

The  lack  of  a  permissible  exposure 
limit  has  a  broad  impact  on  work  prac¬ 
tice  controls  in  gins.  With  no  manda¬ 
tory  requirement  for  engineering  con¬ 
trols,  work  practices  are  accorded 
greater  significance  as  a  worker  pro¬ 
tection  strategy.  Testimony  presented 
by  witnesses  familiar  with  ginning 
supports  the  need  for  and  importance 
of  housekeeping  and  maintenance  in 
reducing  dust  in  gins  (TR  901;  Ex.  88, 
Minutes  of  National  Ginners  Techni¬ 
cal  Committee  Meeting,  pp.  5-8).  Since 
intact  gin  machinery,  relying  on  suc¬ 


tion  and  gravity  to  move  cotton,  will 
by  its  nature  contain  dust,  maintain¬ 
ing  the  integrity  of  duct  work,  sleeves, 
joints,  and  other  components  of  the 
system,  including  machinery  used  for 
dust  control,  ventilation  and  produc¬ 
tion,  will  reduce  dust  dispersal. 

Accordingly,  the  standard  requires 
the  employer  to  develop  basic  house¬ 
keeping  provisions  to  maintain  sur¬ 
faces  as  free  as  practicable  of  accumu¬ 
lations  of  cotton  dust.  The  standard 
also  requires  the  employer  to  inspect, 
clean,  maintain,  and  repair  all  gin  en¬ 
gineering  equipment  and  ventilation 
systems  including  power  sources,  ducts 
and  filtration  units  pursuant  to  a  de¬ 
tailed  written  program.  Testimony 
presented  during  the  hearings  indicat¬ 
ed  that  significant  improvements  in 
reduction  of  cotton  dust  levels  in  gins 
could  be  achieved  by  simply  maximiz¬ 
ing  the  effectiveness  of  gin  machinery 
(TR  901;  Ex.  88,  Minutes  of  National 
Ginners  Technical  Committee  Meet¬ 
ing,  p.  5,  8).  The  employer  would  have 
to,  at  a  minimum,  tape  or  cover  leaks 
in  valves,  flashing,  elbows,  and  bands 
on  air  lines. 

The  gin  standard  requires  that 
cotton  and  cotton  waste  shall  be 
stacked,  sorted,  baled,  dumped,  re¬ 
moved,  or  otherwise  handled  by  me¬ 
chanical  means  except  where  the  em¬ 
ployer  can  show  that  it  is  infeasible  to 
do  so.  Although  much  of  the  handling 
of  cotton  in  many  gins,  especially  the 
modern  ones,  is  accomplished  by  auto¬ 
matic  or  enclosed  systems,  there  are 
gins  where  these  operations  are  per¬ 
formed  manually.  OSHA  recognizes 
that  in  certain  operations,  substitutes 
for  personal  handling  do  not  presently 
exist,  for  example,  where  cotton  is 
sucked  out  of  a  trailer,  or  where  the 
ginner  routinely  handles  the  cotton  to 
aid  in  judging  its  condition,  or  handles 
cotton  under  emergency  conditions, 
such  as  a  fire  or  clog  in  the  mecha¬ 
nisms  (Ex.  88F,  p.  12).  The  standard 
recognizes  that  where  mechanical 
means  are  infeasible,  the  employers 
may  select  another  method  provided 
that  it  is  the  method  which  most  ef¬ 
fectively  prevents  or  reduces  employee 
exposure  to  cotton  dust,  thereby  en¬ 
suring  that  the  greatest  protection  is 
afforded  to  employee  in  such  oper¬ 
ations.  Therefore,  the  infeasibility  of 
mechanical  means  in  certain  oper¬ 
ations  does  not  detract  from  OSHA’s 
position  that  employee  handling  of 
cotton  or  cotton  waste  products  should 
be  eliminated  to  the  extent  feasible. 
(Ex.  2)  Therefore,  those  work  prac¬ 
tices  and  procedures  which  afford  the 
most  protection  and  which  are  feasible 
must  be  utilized  to  control  employee 
exposure. 

Housekeeping  and  maintenance  ac¬ 
tivities  cannot  be  wholly  effective 
unless  they  are  systematically  and  reg¬ 
ularly  done.  Therefore,  the  standard 
requires  the  employer  to  develop  a 


written  plan  which  lists  appropriate 
schedules  for  carrying  out  the  house¬ 
keeping  and  maintenance  operations 
mandated  by  this  standard  for  mini¬ 
mizing  worker  exposure  to  cotton  dust. 

A  number  of  specific  work  practices 
are  also  required.  The  standard  pro¬ 
hibits  the  employer  from  using  com¬ 
pressed  air  cleaning  in  “blow  down” 
operations  except  where  alternative 
means  are  not  available.  There  was 
only  limited  comment  on  this  provi¬ 
sion  by  participants,  who  particularly 
addressed  the  issue  of  whether  there 
should  be  a  blanket  prohibition  of 
“blow  down”.  In  opposition  to  a  prohi¬ 
bition  of  "blow  down”,  one  commenter 
mentioned  the  fire  hazard  posed  by  ac¬ 
cumulation  of  fine  particles  (Ex.  88E, 
p.  7),  and  another  raised  by  the  safety 
hazard  created  when  workers  are 
forced  to  vacuum  rafters  and  ceiling 
ducts  (Ex.  88F,  p.  13).  OSHA  agrees 
that,  in  view  of  the  negative  safety  im¬ 
plications,  “blow  down”  must  be  al¬ 
lowed  where  alternative  '  means  of 
cleaning  are  infeasible.  OSHA  has  re¬ 
quired  that  respirators  be  worn  by 
workers  performing  the  “blow  down” 
and  that  other  workers  be  required  to 
leave  the  area  during  this  cleaning  op¬ 
eration. 

The  final  standard  also  requires  the 
implementation  of  specific  housekeep¬ 
ing  provisions,  including  floor  sweep¬ 
ing  with  a  vacuum  or  a  method  de¬ 
signed  to  reduce  dispersal  of  dust.  Tes¬ 
timony  in  the  record  supports  the  use¬ 
fulness  of  housekeeping  in  reducing 
the  levels  in  gins  (Ex.  88,  Minutes  of 
National  Ginners  Technical  Commit¬ 
tee  Meeting,  Neitzel,  p.  8).  OSHA,  in 
the  preamble  to  29  CFR  1910.1043, 
states  that  it  accepts  push-brooms  or 
plows  as  a  “method  designed  to  reduce 
dispersal  of  dust,”  in  the  cotton  textile 
industry  and  in  non-textile  industries. 
Furthermore,  the  injection  of  floor 
sweepings  into  a  trash  line  could  serve 
to  remove  a  dust  source  from  a  work 
area  (Ex.  88,  Minutes  *  *  *,  Prikoso-' 
vits,  p.  60). 

Some  participants  argued  that  im¬ 
plementation  of  work  practices  would 
result  in  lost  productivity  (Tr.  867). 
The  discussion  of  lost  productivity  in 
the  preamble  to  the  cotton  industry 
standard  makes  two  points  which 
apply  equally  to  the  issue  in  ginning. 
First,  there  is  no  evidence  offered  in 
support  of  claims  that  productivity 
will  suffer  because  of  the  implementa¬ 
tion  of  work  practice  controls.  Second, 
there  is  testimony  that  certain  work 
practices  should  have  no  effect  on  pro¬ 
ductivity  or  may  indeed  increase  effi¬ 
ciency.  For  example,  it  is  generally  ac¬ 
cepted  that  maintenance  and  repair  of 
ventilation  and  production  equipment 
will  lead  to-  increased  efficiency.  The 
record  also  demonstrates  that  ineffi¬ 
ciency  exists  in  the  use  of  gin  labor, 
apart  from  any  effect  expected  from 
this  standard  (Ex.  88,  Extract  from 
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the  Agricultural  Handling  and  Pro¬ 
cessing  Industry,  USDA).  OSHA  an¬ 
ticipates  that  the  implementation  of 
work  practice  controls  in  the  context 
of  developing  improved  labor  perform¬ 
ance  could  lead  to  overall  gains  in  pro¬ 
ductivity  (Ex.  88,  Extract  •  •  *,  p.  10). 

(E)  RESPIRATORY  PROTECTION 

The  standard  contains  requirements 
for  respiratory  protection.  Although 
the  specific  requirements  for  respira¬ 
tory  protection  applicable  to  the  gin¬ 
ning  industry  differ  somewhat  from 
the  requirements  applicable  to  general 
industry,  OSHA  is  relying  on  the  evi¬ 
dence  elicited  on  respirators  for  the 
cotton  industry  and  on  its  own  exper¬ 
tise  in  .formulating  the  ginning  provi¬ 
sions.  In  gins,  as  in  other  workplaces, 
respirators  cannot  be  considered  to  be 
the  primary  means  of  employee  pro¬ 
tection  since  respirators  have  many 
limitations  which  make  them  undesir¬ 
able.  One  problem,  described  by  sever¬ 
al  gin  owners,  is  the  refusal  of  the  ma¬ 
jority  of  workers  to  use  respirators 
when  these  devices  have  been  made 
available  (Tr.  878,  Tr.  3850;  Ex.  105). 
Nevertheless,  OSHA  has  concluded 
that  respirators  must  be  made  availa¬ 
ble  and  their  use  required  under  cer¬ 
tain  circumstances.  Support  for  respi¬ 
rator  usuage  during  ginning  oper¬ 
ations  is  found  in  the  testimony  of  the 
North  Carolina  Department  of  Agri¬ 
culture  (Ex.  107a,  p.  8)  and  of  David 
Smith,  on  behalf  of  the  National 
Cotton  Ginners  Association  (Ex.  88F, 
pp.  13-16).  OSHA  also  notes  testimony 
in  the  record  showing  that  gin  workers 
will  wear  respirators  when  dust  levels 
are  heavy  (Ex.  105  e-1)  or  when  the 
nature  of  the  job  (e.g.  cleaning  a  lint 
filter)  produces  high  dust  exposure 
(Ex.  105  m). 

The  absence  of  a  permissible  expo¬ 
sure  limit  in  this  standard  has  two 
major  effects  on  this  provision  for  res¬ 
piratory  protection:  (1)  The  use  of  res¬ 
pirators  becomes  a  major  mode  for  re¬ 
ducing  dust  exposure,  and  (2)  all  respi¬ 
rators  are  equally  acceptable. 

The  employer  is  required  to  provide 
and  assure  the  wearing  of  respirators 
by  all  exposed  workers  who  manifest 
significant  sensitivity  to  cotton  dust  as 
determined  by  medical  surveillance. 
OSHA  has  provided  the  supervising 
physician  with  recommended  criteria 
with  which  to  determine  whether  a 
respirator  should  be  required  (Appen¬ 
dix  A).  Respirators  have  been  shown 
to  be  effective  in  suppressing  the 
symptoms  of  exposure  to  cotton  dust 
in  affected  workers  (Tr.  1665,  1679). 
The  standard  provides  that  where  res¬ 
pirators  are  required  under  the  provi¬ 
sions  of  the  medical  surveillance  pro¬ 
gram,  the  employer  shall  provide  a 
powered  air  purifying  respirator  for 
each  employee  who  expresses  a  prefer¬ 
ence  for  such  a  device.  As  the  pream¬ 
ble  to  the  proposal  stated,  “the  wear¬ 


ing  of  a  non-powered  respirator  may 
be  difficult  for  medical  reasons,  e.g.  re¬ 
duced  pulmonary  function  or  chronic 
lung  disease.”  (41  FR  56506)  Since 
there  are  no  objective  medical  tests  to 
determine  an  employee’s  ability  to 
wear  a  negative  pressure  or  demand 
type  respirator,  the  determination 
must  be  left  to  the  subjective  evalua¬ 
tion  of  the  employee. 

The  standard  further  requires  the 
employer  to  assure  use  of  respirators 
during  maintenance  operations  such 
as  “blow-down”.  OSHA  recognizes  that 
the  worker  is  subject  to  excessive  ex¬ 
posure  to  cotton  dust  during  these  op¬ 
erations,  and  requires  the  wearing  of 
respirators  during  dusty  operations 
even  when  engineering  controls  are  in 
place  to  reduce  general  environmental 
dust  limits  (Ex.  107a,  p.  8).  Therefore 
OSHA  requires  that  employees  en¬ 
gaged  in  “blow  down”  wear  respira¬ 
tors. 

The  standard  also  requires  the  em¬ 
ployer  to  notify  his  employees  of  the 
availability  of  respirators  and  to  pro¬ 
vide  a  respirator  to  any  employee  re¬ 
questing  one.  OSHA  believes  the  respi¬ 
rator  requirements  do  not  place  any 
undue  burden  on  the  employer  indeed, 
some  gin  owners  already  furnish  em¬ 
ployees  with  respirators  (Tr.  878;  Tr. 
3850;  Ex.  105  e-1).  OSHA  is  of  the  view 
that  this  requirement  will  protect 
workers  who  are  at  an  increased  risk 
but  who  have  not  yet  been  detected 
through  medical  surveillance,  or  who 
are  reluctant  to  admit  to  subjective 
symptoms  or  who  perceive  that  they 
have  a  temporary  need  for  respiratory 
protection. 

The  protection  factor  upon  which 
respirators  are  usually  rated  cannot  be 
used  as  a  basis  for  selecting  respirators 
for  use  in  gins  since  an  exposure  limit 
does  not  provide  the  necessary  yard 
stick.  Consequently,  the  respirator 
provision  for  the  ginning  industry  con¬ 
tains  the  following  changes  from  the 
proposed  standard:  (1)  All  NIOSH  ap¬ 
proved  respirators  are  acceptable,  in¬ 
cluding  single  use  respirators;  (2)  the 
respirator  table  is  dropped  from  the 
standard;  (3)  no  specific  qualitative  or 
quantitative  fit  testing  is  required. 

In  allowing  the  use  of  any  NIOSH 
approved  respirators  OSHA  has  given 
serious  consideration  to  the  question 
of  whether  adequate  protection 
against  the  hazards  of  cotton  dust  ex¬ 
posure  would  be  afforded  gin  employ¬ 
ees.  OSHA  recognizes  that  single  use 
(disposable)  respirators  have  the 
lowest  protection  factor  and  that  em¬ 
ployers,  on  the  basis  of  cost,  may  pro¬ 
vide  their  employees  only  with  single 
use  respirators.  As  pointed  out  in 
greater  detail  in  the  Respirator  Sec¬ 
tion  of  the  accompanying  standard, 
however,  even  the  single  use  respirator 
has  been  shown  to  be  help  in  reducing 
dust  exposure  and  suppressing  the  ef¬ 
fects  of  cotton  dust.  Moreover,  it  ap¬ 


pears  in  general  that  employees  prefer 
to  use  the  lighter  weight  respirators 
because  they  are  more  comfortable. 
Wearer  acceptance  is  most  critical  to 
the  success  of  any  respirator  program 
and  of  increased  importance  in  the 
context  of  gins  since  the  standard  re¬ 
quires  the  employer  to  provide  a  respi¬ 
rator  to  any  employee  who  requests 
one.  For  the  foregoing  reasons,  OSHA 
has  concluded  that  allowing  the  use  of 
any  NIOSH  approved  respirator  is  ap¬ 
propriate. 

While  some  workers  may  have  diffi¬ 
culties  with  the  wearing  of  respirators, 
these  difficulties  would  be  mitigated 
by  the  fact  that,  as  earlier  indicated,  a 
gin  worker  spends  half  of  his  work 
period  in  the  outside  environment 
where  the  respirator  could  be  re¬ 
moved.  However,  even  though  workers 
find  relief  through  excursions  into  the 
fresh  air,  skin  irritation  can  still  result 
from  the  accumulation  of  dust  around 
the  facepiece  seal.  To  prevent  this  irri¬ 
tation  and  to  minimize  the  discomfort 
of  respirator  use,  the  standard  re¬ 
quires  that  employees  be  allowed  to 
periodically  wash  their  faces  and  res¬ 
pirator  facepieces,  in  order  to  remove 
any  accumulation  of  dust. 

While  it  is  known  that  worker  resis¬ 
tance  to  wearing  respirators  can  be 
great,  much  can  also  be  done  to  elimi¬ 
nate  this  problem  (Tr.  3042;  4180-1). 
The  employee  must  be  properly 
trained  to  wear  the  respirator,  to  know 
why  the  respirator  is  needed,  and  to 
understand  the  limitations  of  the  res¬ 
pirator.  An  understanding  of  the 
hazard  involved  is  necessary  to  enable 
employees  to  take  steps  necessary  for 
their  own  protection. 

The  standard  further  requires  that 
the  employer  institute  a  respiratory 
protection  program  in  accordance  with 
29  CFR  1910.134.  That  standard  con¬ 
tains  basic  requirements  for  proper  se¬ 
lection,  use,  cleaning,  and  mainte¬ 
nance  of  respirators. 

The  standard  requires  the  employer 
to  provide  respirators  for  protection 
from  exposure  to  cotton  dust  “at  no 
cost  to  the  employee”.  OSHA  has  allo¬ 
cated  the  costs  of  respirators  required 
for  protection  from  exposure  to  the 
employer  in  order  to  effectuate  the 
purposes  of  the  Act.  The  employer  will 
be  in  the  best  position  to  provide  the 
correct  type  of  equipment  and  keep  it 
in  repair.  The  employers’  costs  in  pro¬ 
viding  respirators  were  considered  in 
the  economic  assessment.  This  lan¬ 
guage  in  the  standard  makes  explicit 
the  position  which  has  long  been  im¬ 
plicit  in  all  OSHA  health  standard 
proceedings  under  section  6(b)  of  the 
Act. 

(F)  MEDICAL  SURVEILLANCE 

The  standard  requires  each  employ¬ 
er  to  institute  a  medical  surveillance 
program  for  all  gin  employees  exposed 
to  cotton  dust.  The  need  for  a  medical 
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surveillance  program  in  all  workplaces 
and  the  evidence  supporting  diagnos¬ 
tic  procedures  set  forth  in  the  stand¬ 
ard  were  presented  in  great  detail  in 
the  Medical  Surveillance  section  of 
the  preamble  to  29  CFR  1910.1043,  Oc¬ 
cupational  Exposure  to  Cotton  Dust. 
The  need  for  medical  surveillance  in 
gins  is  increased  by  the  absence  of  an 
environmental  exposure  level  in  the 
cotton  dust  standard  applicable  to  gin¬ 
ning,  and  the  consequent  reliance 
upon  screening  to  identify  and  aid 
acute  reactors. 

The  standard  provides  for  adminis¬ 
tration  of  a  standard  respiratory  ques¬ 
tionnaire  (Appendix  B  Sp  II)  or  Span¬ 
ish  questionnaire  (Appendix  B  IV)  for 
Spanish  speaking  workers  prior  to 
each  ginning  season.  The  standard 
also  requires  pulmonary  function  mea¬ 
surements  including  FVC  and  FEVi  to 
be  performed  at  the  time  of  initial  as¬ 
signment,  before  each  employee  enters 
the  operating  gin.  This  requirement 
provides  for  an  initial  assessment  of 
each  employee’s  fitness  for  exposure 
to  cotton  dust  and  establishes  a  base¬ 
line  health  condition  against  which 
changes  in  an  employee’s  health  may 
be  compared.  The  spirometry  testing 
must  be  repeated  during  the  ginning 
season,  after  at  least  14  days  of  em¬ 
ployment  and  before  the  termination 
of  employment  for  the  season.  The 
measurements  must  be  performed 
before  the  employee  enters  the  gin  on 
the  first  day  of  work  following  at  least 
24  hours  or  one  working  day  away 
from  work.  The  pulmonary  function 
testing  must  be  repeated  during  the 
shift  as  specified  in  section  (e)(3)  of 
the  standard.  The  purpose  of  retesting 
during  the  ginning  season  is  to  detect 
acute  response  to  cotton  dust  among 
gin  workers.  If  an  employee  changes 
his  job  and  goes  to  another  gin  during 
the  season,  the  second  employer  will 
not  be  required  to  provide  medical 
testing  already  completed  at  a  previ¬ 
ous  workplace,  provided  that  prior  ad¬ 
ministration  of  medical  surveillance  is 
demonstrated  through  transfer  of  the 
testing  results.  The  standard  also  re¬ 
quires  that  the  employer  provide  each 
affected  employee  with  an  opportuni¬ 
ty  for  medical  examination  and  pul¬ 
monary  function  testing  on  an  annual 
basis. 

The  framework  for  medical  surveil¬ 
lance  in  gins  is  generally  the  same  as 
that  applied  in  the  cotton  industry.  29 
CFR  1910.1043.  There  was  little  testi¬ 
mony  of  substance  concerning  the  im¬ 
plementation  of  medical  surveillance 
in  the  ginning  industry  because  of  the 
general  posture  of  many  industry  par¬ 
ticipants  that  such  a  program  was  un¬ 
necessary  and  infeasible  (Ex.  107a;  Ex. 
88a,  p.  8).  Upon  reviewing  all  the  evi¬ 
dence  in  the  record,  OSHA  concludes 
that  medical  surveillance  is  of  critical 
importance  to  thousands  of  exposed 
gin  workers.  OSHA  relies  on  the  evi¬ 


dence  in  Health  Effects  to  support 
this  conclusion. 

The  question  of  "feasibility”  is  more 
complex.  Several  arguments  against 
the  feasibility  of  medical  surveillance 
requirements  were  made  during  the 
cotton  dust  hearing.  The  first  argu¬ 
ment  is  basically  logistical:  the  ginning 
industry  consists  of  numerous  small  to 
moderate  sized  gins  often  separated 
from  each  other  and  from  hospitals  or 
medical  practitioners  by  substantial 
distances  (Ex.  88c;  Ex.  88f;  Tr.  5051). 
In  any  one  cotton  growing  region, 
many  gins  might  be  starting  up  simul¬ 
taneously  (Tr.  3850;  Tr.  5051).  During 
the  course  of  the  season,  each  gin 
could  expect  to  acquire  and  lose  some 
workers  through  turnover  (Tr.  4007- 
8).  Finally,  many  ginners  and  their 
representatives  complained  that  the 
preplacement  requirement  and  the 
follow-up  examination  would  disrupt 
gin  routines  (Tr.  867).  They  argued 
that,  not  only  might  testing  be  disrup¬ 
tive,  but  it  would  be  unduly  costly,  es¬ 
pecially  if  charges  for  local  diagnostic 
services  were  separately  applied  to 
each  gin  hire  (Tr.  971-3;  Tr.  3928). 

Upon  reviewing  the  testimony  on 
medical  surveillance  in  gins  and  in  the 
cotton  industry  at  large,  OSHA  has 
concluded,  contrary  to  the  contentions 
of  the  ginning  industry,  that  medical 
surveillance  as  outlined  in  this  final 
standard  is  feasible.  While  testimony 
has  identified  several  obstacles  to  be 
overcome,  there  is  no  basis  for  the 
overwhelming  pessimism  of  the  indus¬ 
try.  Claims  of  total  infeasibility  must 
be  viewed  against  a  record  devoid  of 
any  evidence  indicating  any  attempt 
by  the  industry  to  establish  a  medical 
screening  program.  In  contrast  to  the 
lack  of  interest  of  the  industry  as  a 
whole  or  any  individual  ginner. 
Palmer  and  his  NIOSH  team  were  suc¬ 
cessful  in  implementing  a  prototypical 
medical  surveillance  program  during 
their  study  in  Texas  and  New  Mexico 
(Ex.  2,  No.  59;  Ex.  18).  The  basic  struc¬ 
ture  of  Palmer’s  screening  program  is 
incorporated  in  the  provisions  of  this 
standard. 

The  proposed  provisions  which  the 
industry  found  to  be  infeasible  have 
also  been  changed  in  the  final  stand¬ 
ard  to  facilitate  implementation  by 
ginners.  First,  the  content  of  the 
screening  programs  has  been  altered 
to  permit  pulmonary  function  mea¬ 
surements  after  one  working  day  or  24 
hours  in  order  to  fit  into  a  typical  grin 
worker’s  work  schedule  or  to  follow  a 
brief  shut-down  (Ex.  88,  p.  2).  The  sub¬ 
jective  part  a  Spanish  version  of  the 
questionnaire  where  a  langruage  bar¬ 
rier  could  be  an  impediment  to  an  ex¬ 
peditious  administration  (Tr.  758-9; 
Ex.  88f,  p.  6).  OSHA  also  relies  on  tes¬ 
timony  indicating  the  relative  ease 
and  simplicity  of  the  few  basic  means 
of  the  required  medical  surveillance. 
For  example,  an  experienced  techni¬ 


cian  can  secure  satisfactory  tracings 
on  the  subject  in  about  8-10  minutes. 
Calculations  of  FVC  and  FEV,  are 
simple  and  on  some  instruments  could 
be  read  directly  from  the  chart.  The 
cost,  size  t»nd  the  ease  of  handling  of 
the  spirometers  depend  on  the  needs 
and  resources  of  the  people  using  the 
equipment.  Although  there  are  expen¬ 
sive,  computerized,  non-portable  units 
used  mainly  in  research,  there  are 
portable,  reliable  and  inexpensive  spir¬ 
ometers  on  the  market  which  meet 
minimum  spirometry  standards.  These 
portable  units  can  be  used  to  conduct 
tests  required  by  the  standard. 

Secondly,  while  the  standard  re¬ 
quires  each  medical  surveillance  pro¬ 
gram  to  be  under  the  supervision  of  a 
physician,  the  standard  permits  the 
use  of  nurses,  health  professionals, 
and  appropriately  trained  technicians 
in  place  of  physicians  in  the  imple¬ 
mentation  of  the  standard.  Once  per¬ 
sonnel  has  been  properly  trained,  they 
can  provide  the  on-site  administration 
of  medical  surveillance  without  any 
sacrifice  in  protection  afforded  the  gin 
employee.  Minimum  training  require¬ 
ments  are  established  as  part  of  this 
standard  to  assure  quality  of  testing. 

Thirdly,  the  standard  takes  turnover 
into  consideration  by  allowing  employ¬ 
ers  to  co-ordinate  medical  surveillance 
over  the  course  of  the  ginning  season. 
Thus,  if  an  employee  has  been  pro¬ 
vided  with  a  baseline  examination 
before  moving  to  another  gin,  the 
second  employer  need  only  provide 
the  retest.  Any  employer  hiring  the  in¬ 
dividual  during  the  remainder  of  the 
season  will  not  be  required  to  screen 
him. 

Furthermore,  OSHA  envisions  the 
employment  of  other  resources  in  the 
implementation  of  the  standard.  For 
example,  in  the  case  of  gin  employers 
located  too  far  from  cities,  joint  action 
can  solve  individual  problems.  Vans 
similar  to  that  used  by  Palmer,  con¬ 
taining  some  basic,  easily  obtainable 
equipment,  is  one  obvious  suggestion. 
Co-operative  action  would  further 
serve  to  reduce  the  per-patient  charge 
beyond  that  estimated  on  the  basis  of 
single  diagnostic  examinations.  There 
is  some  evidence  of  availability  of  such 
services  at  present  (Tr.  3926,  3928). 
OSHA  is  hopeful  that  the  United 
States  Department  of  Agriculture 
which  offered  its  cooperation  during 
the  hearing  will  also  be  instrumental 
in  developing  viable  solutions  to  the 
problems  of  individual  gin  owners 
faced  with  the  need  to  find  proper 
medical  services  (Ex.  92d,  p.  13-14). 
For  example,  the  Agricultural  Exten¬ 
sion  Service  might  disseminate  infor¬ 
mation.  which  could  facilitate  imple¬ 
mentation  of  the  standard. 

For  all  these  reasons,  OSHA  believes 
that  medical  surveillance  is  feasible  in 
the  cotton  ginning  industry.  This  con¬ 
clusion  is  grounded  on  the  assumption 
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that  the  members  of  the  industry  will 
make  a  good  faith  effort  to  use  all  re¬ 
sources  available  to  them.  Even  if  in 
the  case  of  individual  gins  or  specific 
localities  for  which  implementation  of 
medical  surveillance  may  be  difficult, 
the  Agency  is  compelled  by  the  health 
evidence  in  the  record  to  require  em¬ 
ployers  to  undertake  the  efforts  neces¬ 
sary  to  comply.  Medical  surveillance 
has  a  dual  purpose  in  the  framework 
of  the  standard:  not  only  does  it  serve 
to  identify  susceptible  workers,  but  it 
triggers  the  use  of  respirators  which 
protect  employees  against  the  hazard 
of  cotton  dust. 

(g)  EMPLOYEE  EDUCATION  AND  TRAINING 

The  final  standard  for  ginning  re¬ 
quires  each  employer  to  provide  each 
employee  with  access  to  this  regula¬ 
tion  and  to  inform  each  employee  of 
the  specific  nature  of  operations 
which  could  result  in  exposure  to 
cotton  dust.  The  employer  is  also  re¬ 
sponsible  for  providing  employee 
training  programs  which  would  in¬ 
clude  information  on  mandated  work 
practices,  respirators,  and  medical  sur¬ 
veillance  as  well  as  the  signs  and 
symptoms  of  respiratory  diseases,  and 
a  review  of  the  entire  standard. 

Scant  testimony  on  education  and 
training  provisions  applied  to  ginning 
'  was  introduced  into  the  hearing  record 
(Ex.  88P,  pp.  17-18).  Nevertheless, 
OSHA  views  the  reasoning  supporting 
employee  education  and  training  in 
other  areas  of  the  cotton  industry  as 
equally  applicable  in  the  ginning  in¬ 
dustry.  As  stated  in  the  proposal,  in¬ 
formation  and  training  are  essential 
for  the  protection  of  employees  be¬ 
cause  employees  can  do  much  to  pro¬ 
tect  themselves  if  they  are  made 
aware  of  the  hazards  in  the  workplace. 
This  is  especially  true  in  ginning 
where  the  standard  relies  on  respira¬ 
tors,  work  practices  and  in  particular, 
medical  surveillance  provisions,  to 
afford  worker  protection.  The  need  for 
worker  understanding  of  and  coopera¬ 
tion  in  the  implementation  of  these 
protection  programs  is  well  grounded 
in  logic  and  documented  in  the  record. 
There  is  also  evidence  that,  in  the 
past,  workers  have  not  been  informed 
of  the  hazards  in  the  workplace  or  the 
purpose  of  medical  surveillance  and 
respirators  even  when  these  programs 
have  been  established. 

OSHA  believes  that  a  medical  sur¬ 
veillance  program,  especially  one 
which  can  be  waived  by  employees, 
cannot  be  wholly  effective  unless 
workers  understand  the  natufe  of  the 
disease  and  its  continuing  hazard.  This 
standard’s  reliance  upon  medical  sur¬ 
veillance  as  a  primary  means  of  identi¬ 
fying  and  protecting  sensitive  workers 
makes  imperative  worker  understand¬ 
ing  and  acceptance  of  the  program’s 
purpose  and  goals.  Since  a  significant 
percentage  of  the  local  and  the  mi¬ 


grant  labor  pool  in  the  Southwest  and 
West  communicate  in  Spanish  rather 
than  English  (e.g.,  Tr.  3910;  Tr.  3747; 
Tr.  3752),  the  standard  provides  for  bi¬ 
lingual  education  and  training  (Ex. 
88F,  pp.  5-6).  Any  employer  whose 
workforce  consists  of  a  significant  per¬ 
centage  of  Spanish  speaking  workers 
who  cannot  communicate  effectively 
in  English  must  provide  bi-lingual  ad¬ 
ministration  of  the  provisions  of  this 
section.  In  setting  this  requirement, 
OSHA  recognizes  that  some  gins  al¬ 
ready  provide  instructions  in  Spanish, 
both  oral  and  written,  for  the  benefit 
of  gin  work  crews.  Consequently,  the 
requirements  of  this  provision  do  not 
appear,  on  the  basis  of  the  evidence  in 
the  record,  to  be  infeasible  or  unduly 
burdensome  for  the  gins  employing  a 
significant  percentage  of  Spanish¬ 
speaking  workers. 

The  evidence  for  the  general  cotton 
industry  also  supports  the  require¬ 
ment,  applied  by  this  standard  to  the 
ginning  segment  of  the  industry,  that 
employers  post  the  regulation  and  its 
appendices  in  the  workplace  at  a 
public  location  which  is  readily  acces¬ 
sible  to  the  employee,  in  addition  to 
making  copies  available  to  employees 
upon  request.  One  participant  suggest¬ 
ed  that  workers  can  be  easily  intimi¬ 
dated  if  they  must  request  the  materi¬ 
al  from  a  company  supervisor.  More¬ 
over,  once  identified,  a  worker  might 
be  fearful  of  taking  steps  with  regard 
to  non-compliance,  such  as  requesting 
an  OSHA  inspection.  OSHA  is  aware 
of  worker  fears  referred  to  in  connec¬ 
tion  with  Dr.  Alan  Palmer’s  study  and 
testimony  (Tr.  789-91,  806).  Further, 
OSHA  believes  that  worker  fears  of  re¬ 
percussions  when  exercising  rights 
under  the  regulations,  whether  real  or 
imagined,  would  diminish  worker  par¬ 
ticipation  in  implementing  the  stand¬ 
ard.  On  the  other  hand,  the  posting 
requirement  resolves  worker  concerns 
without  adding  any  burden  to  the  em¬ 
ployer. 

As  in  the  case  of  the  general  cotton 
dust  standard,  OSHA  considered  the 
recommendation  of  several  partici¬ 
pants  that  OSHA  provide  materials 
and  a  uniform  format  for  employee 
education  and  training.  For  the  rea¬ 
sons  set  forth  in  the  preamble  to  29 
CFR  1910.1043,  OSHA  has  not  adopt¬ 
ed  this  provision  in  full.  However, 
OSHA  has  included  in  the  ginning 
standard,  as  in  29  CFR  1910.1043,  a  re¬ 
quirement  that  employers  include  as 
part  of  their  training  programs  and 
distribute  to  employees  any  materials, 
relating  to  the  Occupational  Safety 
and  Health  Act,  the  regulations  issued 
pursuant  to  that  Act,  and  to  this  gin¬ 
ning  standard,  which  are  made  availa¬ 
ble  by  OSHA. 

(h)  SIGNS 

The  final  standard  requires  that 
warning  signs  be  posted  at  gins  at  em¬ 


ployee  entrances.  The  standard  speci¬ 
fies  the  legend  for  these  signs.  The 
purpose  of  the  sign  is  to  warn  employ¬ 
ees  that  they  are  entering  an  area 
where  there  is  cotton  dust  exposure 
which  may  cause  byssinosis. 

'  The  proposal  would  only  have  re¬ 
quired  signs  where  respirators  were 
mandated.  However,  during  the  course 
of  the  hearing  the  need  for  these  addi¬ 
tional  posting  provisions  was  clearly 
demonstrated.  The  reasons  supporting 
the  usefulness  of  signs  in  cotton  mills 
apply  equally  persuasively  to  cotton 
gins  (Tr.  3052). 

OSHA  believes  that  it  is  important, 
and  indeed  section  6(b)(7)  of  the  Act 
requires,  that  appropriate  forms  of 
warning,  as  necessary,  be  used  to  ap¬ 
prise  employees  of  the  hazards  to 
which  they  are  exposed  in  the  course 
of  their  employment.  OSHA  believes 
as  a  matter  of  policy,  that  employees 
should  be  given  the  opportunity  to 
make  informed  decisions  on  whether 
to  work  at  a  job  under  the  particular 
working  conditions  existent.  Further¬ 
more,  OSHA  believes  that  when  the 
control  of  potential  safety  and  health 
problems  involves  the  cooperation  of 
employees,  the  success  of  such  a  pro¬ 
gram  is  highly  dependent  upon  the 
worker’s  understanding  of  the  hazards 
attendant  to  that  job. 

In  light  of  the  serious  nature  of  the 
hazard  of  exposure  to  cotton  dust, 
OSHA  does  not  believe  that  periodic 
training  alone  will  adequately  apprise 
employees  of  the  hazard.  However, 
coupled  with  the  training  require¬ 
ments,  OSHA  believes  that  the  re¬ 
quirement  to  post  signs  will  adequate¬ 
ly  do  so.  Accordingly,  the  standard  re¬ 
quires  gin  employers  to  post  warning 
signs. 

As  recommended  in  the  criteria  doc¬ 
ument  the  standard  requires  that 
warning  signs  be  printed  both  in  Eng¬ 
lish  and  in  Spanish  if  the  workforce 
consists  of  a  significant  percentage  of 
Spanish-speaking  employees.  OSHA  is 
aware  that  warning  signs  are  custom¬ 
arily  printed  in  Spanish  in  gins  located 
in  the  Southwest  and  West. 

(i)  RECORDKEEPING 

OSHA  considers  it  necessary  that 
cotton  gin  employers  retain  records  of 
medical  surveillance.  The  purpose  of 
those  records  is,  both  to  assure  the 
employer's  compliance  with  the  medi¬ 
cal  surveillance  requirements,  and  to 
collect  data  vital  to  epidemiological 
and  diagnostic  investigations.  Addi¬ 
tionally,  medical  surveillance  records 
make  the  gin  employer  aware  of  the 
incidence  of  respiratory  effects  in  his 
establishment,  assist  him  to  focus  on 
such  aspects  of  his  operations  which 
may  materially  impair  the  health  of 
his  employees,  and  identify  for  him 
operations  where  exposure  needs  to  be 
reduced  through  implementation  of 
additional  or  different  work  practices. 
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Medical  records  also  assist  the  employ¬ 
ees’  examining  physicians  to  accurate¬ 
ly  diagnose  and  treat  any  health  prob¬ 
lem  and  assure  proper  evaluation  of 
their  health. 

The  few  adverse  comments  directed 
to  the  recordkeeping  provisions  in  the 
particular  case  of  ginning  complained 
of  the  paper  work  burden  the  require¬ 
ment  would  pose  for  single  gins  (Tr. 
3994)  and  small  hospitals  conducting 
medical  surveillance  for  gin  employers 
(Tr.  3998).  High  turnover  coupled  with 
the  long  retention  period  for  transient 
employees  appeared  to  be  the  core  of 
this  criticism  (Ex.  105e-l,  p.  6). 

OSHA  concludes,  however,  that  the 
advantages  of  retaining  medical  rec¬ 
ords  listed  above  far  outweigh  the 
burden  to  the  employer.  OSHA’s  con¬ 
clusions  as  to  the  need  for  retention  of 
medical  records  by  the  cotton  industry 
as  a  whole  are  also  relevant  to  the 
questions  raised  concerning  retention 
of  these  records  in  ginning.  As  stated 
in  the  preamble  to  29  CFR  1910.1043, 
a  retention  period  is  necessary  in  order 
to  develop  sufficient  longitudinal  dose- 
response  data. 

Furthermore,  OSHA  has  greatly  re¬ 
duced  the  paperwork  required  of  em¬ 
ployers  by  limiting  recordkeeping  to 
medical  records,  and  reduced  the  re¬ 
tention  period  from  the  proposed  20 
years  to  10  years.  The  reduction  in  the 
retention  period  appears  to  better  re¬ 
flect  the  average  career  of  a  gin 
worker,  and  thus  to  insure  the  gather¬ 
ing  of  the  necessary  data  in  a  shorter 
period  of  time. 

This  final  standard,  in  conformity 
with  other  OSHA  standards,  requires 
that  all  records  required  to  be  main¬ 
tained  by  the  standard  be  made  availa¬ 
ble  to  the  Director  and  Assistant  Sec¬ 
retary,  and  that  medical  records  be 
available  to  a  physician  or  other  indi¬ 
vidual  designated  by  an  employee  or 
former  employee.  More  specifically,  it 
is  necessary  for  the  Assistant  Secre¬ 
tary  and  Director  to  have  access  to 
records  for  enforcement  and  research 
purposes.  The  physician  needs  access 
to  medical  records  for  diagnostic  pur¬ 
poses. 

The  transfer  provisions  are  un¬ 
changed,  except  for  the  addition  that 
records  for  research  are  no  longer  to 
be  mailed  by  registered  mail  for 
NIOSH  at  the  expiration  of  the  reten¬ 
tion  period  or  when  the  employer 
ceases  to  do  business.  NIOSH  is  to  be 
notified  at  the  expiration  of  the  reten¬ 
tion  period  so  it  can  determine  if  the 
records  are  still  needed  for  research 
purposes. 

(j)  EFFECTIVE  DATE 

In  order  to  ensure  that  affected  em¬ 
ployers  and  employees  will  be  in¬ 
formed  of  the  existence  of  the  provi¬ 
sions  of  this  standard,  and  that  em¬ 
ployers  are  given  an  opportunity  to  fa¬ 
miliarize  themselves  and  their  employ¬ 


ees  with  the  existence  of  the  new  re¬ 
quirements,  this  standard  is  not  effec¬ 
tive  until  September  4,  1978. 

Some  provisions  of  the  standard 
have  different  start-up  dates.  The 
medical  surveillance  requirement  of 
paragraph  (e)  and  the  requirement  in 
paragraph  (d)(2)(i)  for  respirators  for 
workers  identified  as  being  at  an  in¬ 
creased  risk  are  effective  September  4, 
1979.  This  date  has  been  selected  to 
make  it  clear  that  these  provisions  do 
not  apply  for  the  1978  ginning  season, 
but  apply  starting  with  the  1979  gin¬ 
ning  season.  Start-up  dates  for  other 
requirements  of  the  standard  are  the 
effective  date  of  the  standard  for  all 
operating  gins. 

APPENDICES 

Appendices  B,  C,  and  D  included 
with  this  standard  are  incorporated  as 
a  part  of  this  standard  and  impose  ad¬ 
ditional  mandatory  obligations  on  cov¬ 
ered  employers.  Appendices  A  and  E 
contain  recommendations  and,  there¬ 
fore,  are  not  intended  to  create  any 
additional  obligations  not  otherwise 
imposed  or  to  detract  from  any  exist¬ 
ing  obligation. 

IX.  Authority 

This  document  was  prepared  under 
the  direction  of  Eula  Bingham,  Assist¬ 
ant  Secretary  of  Labor  for  Occupa¬ 
tional  Safety  and  Health,  200  Consti¬ 
tution  Ave.  NW.,  Washington,  D.C. 
20210. 

Accordingly,  pursuant  to  sections 
6(b)  and  8(c)  of  the  Occupational 
Safety  and  Health  Act  of  1970  (84 
Stat.  1593,  1599,  29  U.S.C.  655,  657), 
Secretary  of  Labor’s  Order  No.  8-76 
(41  FR  25059),  and  29  CFR  Part  1911, 
Title  29,  Code  of  Federal  Regulations, 
is  hereby  amended  by  adding  a  new 
§  1910.1046a  to  Part  1910,  and  by 
adding  a  cross-reference  to  the  new 
section  in  §  1928.21  of  Part  1928,  as  set 
forth  below. 

In  addition,  for  all  reasons  discussed 
above,  pursuant  to  section  6(b)(8)  of 
the  Act  (84  Stat.  1594:  29  U.S.C.  655), 
OSHA  has  determined  that  this  new 
standard  in  §  1910.1046a  is  more  effec¬ 
tive  than  the  existing  national  consen¬ 
sus  standard  in  29  CFR  1910.1000, 
Table  Z-l  and  that  the  new  standard 
will  better  effectuate  the  purposes  of 
the  Act. 

Signed  at  Washington,  D.C.,  this 
16th  day  of  June  1978. 

Eula  Bingham, 
Assistant  Secretary  of  Labor. 

1.  Part  1910  of  Title  29  of  the  Code 
of  Federal  Regulations  is  hereby 
amended  by  adding  a  new  §  1910.1046a 
and  Appendices  A,  B,  C,  D,  and  E  to 
read  as  follows: 

§  1910.1046a  Exposure  to  cotton  dust  in 
cotton  gins. 

(a)  Scope  and  application.  This  sec¬ 
tion  applies  to  the  control  of  employee 
exposure  to  cotton  dust  in  cotton  gins. 


(b)  Definitions.  For  the  purpose  of 
this  section: 

“Assistant  Secretary”  means  the  As¬ 
sistant  Secretary  of  Labor  for  Occupa¬ 
tional  Safety  and  Health,  U.S.  Depart¬ 
ment  of  Labor,  or  designee; 

“Blow  down”  means  the  cleaning  of 
equipment  and  surface  with  com¬ 
pressed  air, 

“Cotton  dust”  means  dust  present  in 
the  air  during  the  handling  or  process¬ 
ing  of  cotton  which  may  contain  a 
mixture  of  many  substances  including 
ground-up  plant  matter,  fiber,  bacte¬ 
ria,  fungi,  soil,  pesticides,  non-cotton 
plant  matter  and  other  contaminants 
which  may  have  accumulated  with  the 
cotton  during  the  growing,  harvesting 
and  subsequent  processing  or  storage 
periods. 

“Director”  means  the  Director  of 
the  National  Institute  for  Occupation¬ 
al  Safety  and  Health  (NIOSH),  U.S. 
Department  of  Health,  Education,  and 
Welfare,  or  designee. 

(c)  Work  practices.  Each  employer 
shall  immediately  establish  and  imple¬ 
ment  a  written  program  of  work  prac¬ 
tices,  which  shall  minimize  cotton  dust 
exposure  for  each  specific  job.  Where 
applicable,  the  following  work  prac¬ 
tices  shall  be  included  in  the  written 
work  practices  program: 

(1)  General  (i)  All  surfaces  shall  be 
maintained  as  free  as  practicable  of  ac¬ 
cumulations  of  cotton  dust. 

(ii)  The  employer  shall  inspect, 
clean,  maintain  and  repair,  all  engi¬ 
neering  control  equipment,  production 
equipment  and  ventilation  systems  in¬ 
cluding  power  sources,  ducts,  and  fil¬ 
tration  units  of  the  equipment,  and  at 
a  minimum,  tape  or  cover  leaks  in 
valves,  flashing,  elbows,  and  bands  on 
air  lines. 

(iii)  Cotton  and  cotton  waste  shall  be 
stacked,  sorted,  baled,  dumped,  re¬ 
moved  or  otherwise  handled  by  me¬ 
chanical  means  except  where  the  em¬ 
ployer  can  show  that  it  is  infeasible  to 
do  so.  Where  infeasible,  the  method 
used  for  handling  cotton  and  cotton 
waste  shall  be  the  method  which  most 
effectively  reduces  exposure  to  the 
lowest  level  feasible. 

(2)  Specific,  (i)  Floors  and  other  ac¬ 
cessible  surfaces  contaminated  with 
cotton  dust  may  not  be  cleaned  by  the 
use  of  compressed  air. 

(ii)  Cleaning  of  clothing  with  com¬ 
pressed  air  is  prohibited. 

(iii)  Floor  sweeping  shall  be  per¬ 
formed  by  a  vacuum  or  with  methods 
designed  to  minimize  dispersal  of  dust. 

(iv)  Compressed  air  “blow-down” 
cleaning  shall  be  prohibited,  except 
where  alternative  means  are  not  feasi¬ 
ble.  Where  compressed  air  "blow¬ 
down”  is  done,  respirators  shall  be 
worn  by  the  employees  performing  the 
“blow-down,”  and  employees  in  the 
area  whose  presence  is  not  required  to 
perform  the  “blow-down”  shall  be  re¬ 
quired  to  leave  the  area  during  this 
cleaning  operation. 
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(3)  Workpractice  plan.  A  written 
workplace  plan  shall  be  kept  which 
shall  list  appropriate  schedules  for 
carrying  out  housekeeping  operations, 
and  for  cleaning  and  maintaining  dust 
collection  equipment.  The  plan  shall 
be  made  available  for  inspection  by 
the  Assistant  Secretary. 

(d)  Use  of  Respirators— (.  1)  General. 
Where  the  use  of  respirators  is  re¬ 
quired  under  this  section,  the  employ¬ 
er  shall  provide,  at  no  cost  to  the  em¬ 
ployee,  and  assure  the  use  of  respira¬ 
tors  which  comply  with  the  require¬ 
ments  of  this  paragraph  (d). 

(2)  Use  of  respirators.  Respirators 
shall  be  used  in  the  following  circum¬ 
stances: 

(i)  By  workers  identified  by  medical 
surveillance  under  paragraph 
(e)(6)(i)(d)  of  this  section;  or 

(ii)  During  operations  such  as  main¬ 
tenance  and  repair  activities,  in  which 
work  practice  controls  are  not  feasible; 
or 

(iii)  In  operations  specified  under 
paragraph  (c)(2)(iv)  of  this  section. 

(3)  Availability  upon  request  Respi¬ 
rators  shall  be  made  available  upon  re¬ 
quest,  to  any  employee  exposed  to 
cotton  dust 

(4)  Respirator  selection,  (i)  Where 
respirators  are  required  under  this  sec¬ 
tion,  the  employer  shall  select,  provide 
and  assure  the  use  of  any  respirator 
tested  and  approved  for  protection 
against  dust  by  the  National  Institute 
of  Occupational  Safety  and  Health 
(NIOSH)  under  the  provisions  of  ,30 
CFR  Part  11. 

(ii)  Where  respirators  are  required  . 
by  this  paragraph,  the  employer  shall 
provide  either  any  NIOSH  approved 
respirator  or  at  the  option  of  each  af¬ 
fected  worker,  a  NIOSH  approved 
powered  air  purifying  respirator  with 
a  high  efficiency  filter. 

(5)  Respirator  program.  The  employ¬ 
er  shall  institute  a  respirator  program 
in  accordance  with  §  1910.134  (b),  (d), 
(e),  and  (f). 

(6)  Respirator  usage,  (i)  The  employ¬ 
er  shall  assure  that  the  respirator  used 
by  each  employee  exhibits  minimum 
facepiece  leakage  and  that  the  respira¬ 
tor  is  fitted  properly. 

(ii)  The  employer  shall  allow  each 
employee  who  uses  a  filter  respirator 
to  change  the  filter  elements  when¬ 
ever  an  increase  in  breathing  resis¬ 
tance  is  detected  by  the  employee,  and 
shall  maintain  an  adequate  supply  of 
filter  elements  for  this  purpose. 

(iii)  The  employer  shall  allow  em¬ 
ployees  who  wear  respirators  to  wash 
their  face  and  respirator  facepiece  to 
prevent  skin  irritation  associated  with 
respirator  use. 

(e)  Medical  surveillance— (1)  Gener¬ 
al  ii)  Each  employer  who  has  an  oper¬ 
ating  gin  in  which  cotton  dust  is  pres¬ 
ent  shall  institute  a  program  of  medi¬ 
cal  surveillance  for  all  employees  ex¬ 
posed  to  cotton  dust. 


(ii)  The  employer  shall  assure  that 
all  medical  examinations  and  proce¬ 
dures  are  performed  by  or  under  the 
supervision  of  a  licensed  physician, 
and  are  provided  without  cost  to  the 
employee. 

(iii)  Persons  other  than  licensed 
physicians,  who  administer  the  pul¬ 
monary  function  testing  required  by 
this  section,  shall  complete  a  NIOSH 
approved  training  course  in  spiro¬ 
metry. 

(2)  Initial  examinations.  For  each 
ginning  season,  at  the  time  of  initial 
assignment,  the  employer  shall  pro¬ 
vide  each  employee  who  is  or  may  be 
exposed  to  cotton  dust,  with  an  oppor¬ 
tunity  for  medical  surveillance  that 
shall  include: 

(i)  A  medical  history; 

(ii)  The  standardized  questionnaire 
in  Appendix  B;  and 

(iii)  A  pulmonary  function  measure¬ 
ment,  including  a  determination  of 
forced  vital  capacity  (FVC)  and  forced 
expiratory  volume  in  1  second  (FEV,), 
and  the  percentage  that  the  measured 
values  of  FEV  and  FVC  differ  from 
the  predicted  values,  using  the  stand¬ 
ard  tables  in  Appendix  C. 

(iv)  Based  upon  the  questionnaire  re¬ 
sults,  each  employee  shall  be  graded 
according  to  Schilling’s  byssinosis  clas¬ 
sification  system. 

(3)  Mid-season  retest.  The  determi¬ 
nations  required  under  paragraph 
(e)(2)  of  this  section  shall  be  made 
again  for  each  employee  after  at  least 
14  days  of  employment  and  before  the 
termination  of  employment  for  the 
season.  The  determinations  shall  be 
made  following  at  least  24  hours  or  1 
working  day  after  previous  exposure 
to  cotton  dust.  The  pulmonary  func¬ 
tion  tests  shall  be  repeated  during  the 
shift,  no  sooner  than  4  and  no  more 
than  10  hours  after  the  beginning  of 
the  work  shift;  and,  in  any  event,  no 
more  than  1  hour  after  cessation  of 
exposure. 

(4)  Periodic  examinations,  (i)  The 
employer  shall  provide  the  medical 
surveillance  under  this  paragraph  (e) 
annually. 

(ii)  A  comparison  shall  be  made  be¬ 
tween  the  current  examination  results 
and  those  of  previous  examinations 
and  a  determination  made  by  the  phy¬ 
sician  as  to  whether  there  has  been  a 
significant  change. 

(iii)  An  employee  whose  FEVi  is  less 
than  60  percent  of  the  predicted  value 
shall  be  referred  to  a  physician  for  a 
detailed  pulmonary  examination. 

(5)  Information  provided  to  the  phy¬ 
sician.  The  employer  shall  provide  the 
following  information  to  the  examin¬ 
ing  physician: 

(i)  A  copy  of  this  regulation  and  its 
Appendices; 

(ii)  A  description  of  the  affected  em¬ 
ployee’s  duties  as  they  relate  to  the 
employee’s  exposure; 

(iii)  A  description  of  any  personal 
protective  equipment  used  or  to  be 
used;  and 


(iv)  Information  from  previous  medi¬ 
cal  examinations  of  the  affected  em¬ 
ployee  which  is  not  readily  available 
to  the  examining  physician. 

(6)  Physician’s  written  opinion,  (i) 
The  employer  shall  obtain  and  furnish 
the  employee  with  a  copy  of  the  writ¬ 
ten  opinion  from  the  examining  physi¬ 
cian  containing  the  following: 

(а)  The  results  of  the  medical  exami¬ 
nation  and  tests,  including  any  deter¬ 
minations  made  under  paragraph 
(e)(4)(H)  of  this  section. 

(б)  The  physician’s  opinion  as  to 
whether  the  employee  has  any  detect¬ 
ed  medical  conditions  which  would 
place  the  employee  at  increased  risk  of 
material  impairment  of  the  employee’s 
health  from  exposure  to  cotton  dust; 

(c)  The  physician’s  recommended 
limitations  upon  the  employee’s  expo¬ 
sure  to  cotton  dust  or  upon  the  em¬ 
ployee’s  use  of  respirators; 

(d)  The  physician’s  recommenda¬ 
tions  for  the  employee’s  use  of  a  respi¬ 
rator  where  dust  effects  could  be  sup¬ 
pressed  by  respirator  use; 

(e)  A  statement  that  the  employee 
has  been  informed  by  the  physician  of 
the  results  of  the  medical  examination 
and  any  medical  conditions  which  re¬ 
quire  further  examination  or  treat¬ 
ment. 

(ii)  The  written  opinion  obtained  by 
the  employer  shall  not  reveal  specific 
findings  or  diagnosis  unrelated  to  oc¬ 
cupational  exposure. 

(7)  Spanish  speaking  employees.  An 
employer  whose  workforce  consists  of 
a  significant  percentage  of  Spanish 
speaking  workers  who  cannot  commu¬ 
nicate  effectively  in  English  shall  pro¬ 
vide  bi-lingual  administration  of  the 
medical  surveillance  requirements,  in¬ 
cluding  use  of  the  Spanish  question¬ 
naire  provided  in  Appendix  B. 

(8)  Non-duplication  of  medical  sur¬ 
veillance.  (i)  During  any  one  ginning 
season,  an  employer  is  not  required  to 
provide  medical  surveillance  as  de¬ 
scribed  in  this  paragraph  (f)  of  this 
section  for  any  employee  who  can 
demonstrate  that  both  the  back¬ 
ground  medical  surveillance  and  the 
mid-season  retest  required  by  para¬ 
graph  (e)  of  this  section  were  adminis¬ 
tered  during  that  ginning  season  while 
in  the  employment  of  another  gin  em¬ 
ployer. 

(ii)  If  an  employee  can  demonstrate 
that  the  background  medical  surveil¬ 
lance  has  been  administered  but  not 
the  mid-season  retest,  the  employer 
shall  provide  the  mid-season  medical 
retest  of  paragraph  (e)(3)  of  this  sec¬ 
tion,  and  comply  with  provisions  of 
paragraphs  (e)(4)-(e)(6)  of  this  sec¬ 
tion.  Where  the  employer  is  adminis¬ 
tering  only  the  mid-season  retest,  the 
employer  shall  provide  the  mid-season 
retest  after  at  least  14  days  of  employ¬ 
ment  in  his  gin  and  before  termination 
of  employment  for  the  season. 

(iii)  For  purposes  of  this  section, 
where  the  employer  does  not  adminis- 


FEDERAL  REGISTER,  VOL  43,  NO.  122— FRIDAY,  JUNE  23,  1978 


27436 

ter  any  medical  surveillance,  the  em¬ 
ployer  shall  be  satisfied  that  an  em¬ 
ployee  has  undergone  the  medical  sur¬ 
veillance  required  under  paragraphs 

(e)(1)  to  (e)(3)  of  this  section  upon  re¬ 
ceipt  of  written  notification  from  the 
employer  who  administered  the  test, 
or  upon  receipt  by  the  physician  su¬ 
pervising  the  program,  of  a  copy  of 
the  results  of  medical  surveillance. 

(f)  Employee  education  and  train¬ 
ing.— (.1)  Training  program,  (i)  Each 
employer  who  operates  an  active  gin 
shall  institute  a  training  program  for 
all  his  employees,  prior  to  initial  as¬ 
signment,  and  shall  assure  that  each 
employee  is  informed  of  the  following: 

(а)  The  specific  nature  of  the  oper¬ 
ations  which  could  result  in  exposure 
to  cotton  dust; 

(б)  The  measures,  including  work 
practices,  required  by  paragraph  (c)  of 
this  section,  necessary  to  protect  the 
employee  from  excess  exposures; 

(c)  The  purpose,  proper  use  and  limi¬ 
tations  of  respirators  required  by  para¬ 
graph  (d)  of  this  section; 

(d)  The  purpose  for  and  a  descrip¬ 
tion  of  the  medical  surveillance  pro¬ 
gram  required  by  paragraph  (e)  Of  this 
section:  and  other  information  which 
will  aid  exposed  employees  in  under¬ 
standing  the  hazards  of  cotton  dust 
exposure;  and 

(e)  The  contents  of  this  standard 
and  its  appendices. 

(2)  Access  to  training  materials,  (i) 
Each  employer  shall  post  a  copy  of 
this  section  with  its  Appendices  in  a 
public  location  at  the  workplace,  and 
shall,  upon  request,  make  copies  avail¬ 
able  to  employees. 

(ii)  The  employer  shall  provide  all 
materials  relating  to  the  employee 
training  and  information  program  to 
the  Assistant  Secretary  and  the  Direc¬ 
tor  upon  request. 

(iii)  An  employer  whose  workforce 
consists  of  a  significant  percentage  of 
Spanish  speaking  employees  who 
cannot  communicate  effectively  in 
English  shall  provide  bi-lingual  admin¬ 
istration  of  the  provisions  of  this  sec¬ 
tion. 

(iv)  In  addition  to  the  information 
required  by  paragraph, (f)(1),  the  em¬ 
ployer  shall  include  as  part  of  his 
training  program  and  distribute  to  em¬ 
ployees  any  materials  pertaining  to 
the  Occupational  Safety  and  Health 
Act,  the  regulations  issued  pursuant  to 
that  Act,  and  to  this  cotton  dust 
standard  which  are  made  available  by 
the  Assistant  Secretary. 
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(g)  Signs.  (1)  The  employer  shall 
post  the  following  warning  sign  in 
each  work  area  where  there  is  poten¬ 
tial  exposure  to  cotton  dust: 

WARNING: 

COTTON  DUST  WORK  AREA  MAY 

CAUSE  ACUTE  OR  DELAYED  LUNG 

INJURY  (BYSSINOSIS). 

(2)  An  employer  whose  workforce 
consists  of  a  significant  percentage  of 
Spanish -speaking  employees  who 
cannot  communicate  effectively  in 
English  shall  provide  bilingual  ver¬ 
sions  of  the  sign  required  by  para¬ 
graph  (g)(1)  of  this  section. 

(h)  Recordkeeping.—  (1)  Medical  sur¬ 
veillance.  (i)  The  employer  shall  estab¬ 
lish  and  maintain  an  accurate  medical 
record  for  each  employee  subject  to 
medical  surveillance  required  by  para¬ 
graph  (e)  of  this  section. 

(ii)  The  record  shall  include: 

(а)  The  name,  social  security 
number  and  description  of  the  duties 
of  the  employee; 

(б)  A  copy  of  the  medical  surveil¬ 
lance  results  including  the  medical  his¬ 
tory,  questionnaire  responses,  results 
of  all  tests  and  the  physician’s  recom¬ 
mendation; 

(c)  A  copy  of  the  physician's  written 
opinion; 

(d)  Any  employee  medical  com¬ 
plaints  related  to  exposure  to  cotton 
dust; 

(e)  The  type  of  protective  devices 
worn,  and  length  of  time  worn; 

(/)  A  copy  of  this  standard  and  its 
appendices,  except  that  the  employer 
may  keep  one  copy  of  the  standard 
and  its  appendices  for  all  employees: 
Provided,  That  he  references  the 
standard  in  the  medical  surveillance 
records  of  each  employee. 

(ii)  The  employer  shall  maintain  this 
record  for  at  least  10  years. 

(2)  Availability,  (i)  The  employer 
shall  make  available  upon  request  all 
records  required  to  be  maintained  by 
paragraph  (h)  of  this  section  to  the 
Assistant  Secretary  and  the  Director 
for  examination  and  copying. 

(ii)  The  employer  shall  make  availa¬ 
ble  an  employee’s  medical  records  re¬ 
quired  by  this  section,  for  examination 
and  copying,  to  the  affected  employee 
or  former  employee  or  to  a  physician 
or  other  individual  designated  by  such 
affected  employee  or  former  employ¬ 
ee. 

(3)  Transfer  of  records,  (i)  Whenever 
the  employer  ceases  to  do  business, 
the  successor  employer  shall  receive 


and  retain  all  records  required  to  be 
maintained  by  paragraph  (h)  of  this 
section. 

(ii)  Whenever  the  employer  ceases  to 
do  business,  and  there  is  no  successor 
employer  to  receive  and  retain  the  rec¬ 
ords  for  the  prescribed  period,  these 
records  shall  be  transmitted  to  the  Di¬ 
rector. 

(iii)  At  the  expiration  of  the  reten¬ 
tion  period  for  the  records  required  to 
be  maintained  by  this  section,  the  em¬ 
ployer  shall  notify  the  Director  at 
least  3  months  prior  to  the  disposal  of 
such  records  and  shall  transmit  those 
records  to  the  Director  if  he  requests 
them  within  that  period. 

(i)  Effective  date.  This  standard 
shall  become  effective  on  September  4, 
1978  except  for  provisions  requiring 
medical  surveillance  and  respirators 
for  employees  who  are  at  an  increased 
exposure  to  cotton  dust  which  shall 
become  effective  on  September  4, 
1979. 

(j)  Appendices.  (1)  Appendices  to 
this  section  are  incorporated  as  part  of 
this  section  and  the  contents  of  these 
appendices  are  mandatory. 

Appendix  A  .—Recommendations  for 
classification  and  respiratory  use  of  workers 
exposed  to  cotton  dust  in  gins 


Functional 

FEV  1  (percent  of 

FEV  1 

severity 

predicted) 

(percent) 

F0  . 

Greater  than  80  (no 

(a)  -4  to  0; 

evidence  of  chronic 

or  more. 

ventilatory 

(b)  -9  to 

impairment). 

-5  or 

more. 

(c)  -10  or 

more. 

FI . 

60-79  (evidence  of  slight 

(a)  -4  to  0; 

to  moderate 

or  more. 

irreversible 

(b)  -5  or 

impairment  of 
ventilatory  capacity). 

more. 

F2 . 

of  moderate  to  severe 

Irreversible 
impairment  of 
ventilatory  capacity). 

Note.— These  recommendations  are  generally  ac¬ 
cepted  criteria  for  classification  and  management 
of  workers  exposed  to  cotton  dust.  Since  medical  re¬ 
moval  provisions  are  not  included  in  the  standard. 
OSHA  believes  them  to  constitute  equally  useful 
criteria  for  the  physician  to  use  in  determining 
whether  a  gin  worker  is  suffering  any  degree  of 
functional  severity  which  calls  for  respiratory  pro¬ 
tection. 

Although  these  criteria  are  advisory,  a  worker 
who  falls  in  the  F2  category  of  functional  severity 
shall  be  sent  to  a  pulmonary  physician  according  to 
§  1910.1046a(e)<4Xiii). 
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APPENDIX  B-I 

RESPIRATORY  QUESTIONNAIRE 


A.  IDENTIFICATION  DATA 
PLANT- _ 


•  SOCIAL  SECURITY  NO. 


DAY  MONTH  YEAR 

(figures)  (lost  2  digits) 


NAME. 


(Surname) 


(First  Names) 
ADDRESS  ' 


.DATE  OF  INTERVIEW. 
.DATE  OF  BIRTH _ 


AGE. 


M 


.(8.9)  SEX. 


INTERVIEWER:  1  2~.3  4  •  5 

WORK  SHIFT:  1st _ 2 nd_ 


6  7 


8  (12) 

_ 3rd _ 


- —  " - -  • 

w 

'  N 

INO. 

•  OTHER 

„  RACE 

-  f  -  — « 

-r-.— •; 

- 

(10) 

(ID 


.(13) 


PRESENT  WORK  AREA 


STANDING  HEIGHT. 
WEIGHT _ 


(14.15) 

.(16.18) 


If  working  in  more  than  one  specified  work. area.  X  area  where  most  of  the  work  shift  is  spent.  If  "other,"  but  spending 
25%  of  the  work  shift  in  one  of  the  specified  work  areas,  classify  in  that  work  area.  If  carding  department  employee,  check 
area  within  that  department  where  most  of  the  work  shif'iis  spent  (if  in  doubt,  check  "throughout").  For  work  areas  such  as 
spinning  and  weaving  where  many  work  rooms  may  be  involved,  be  sure  to  check  the  specific  work  room  to  which 
employee  is  assigned  —  if  he  works  in  more  than  one  work  room  within  a  department  classify  as  7  (all)  for  that  department. 


(19)  (20) 

Workroom 

Number  Open  Pick  Ar*a 


(21)  (22)  (23)  (24)  (25)  (25)  (27)  (28)  (29)  (30) 

Card 

#1  #2  Spin  Wind  Twist  Spool  Warp  Slash  Weavo  Other 


AT  RISK 
(cotton  & 
cotton 
blend) 

1 

Cards 

1 

■  91 

■ 

1 

— 

I 

2 

■ 

Draw 

■ 

II 

■ 

1H 

■ 

3 

- 

■ 

Comb 

■ 

■ 

i 

4 

■ 

Rove 

■ 

■ 

5 

■ 

■ 

Thru 

Out 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

6 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

7 

-  (all) 

■ 

■ 

■ 

■ 

■ 

■ 

9 

■ 

■ 

■ 

■ 

9 

Control 
(synthe¬ 
tic  & 
wool) 

8 

■ 

1 

■ 

1 

1 

1 

1 

■ 

■ 

l 

l 

■ 

■ 

Ex-Work¬ 
er  (cotton) 

9 

■ 

1 

1 

■ 

■ 
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llie  actual  wording  of  each  question.  Put  X  in  appropriate  square  after  each  question.  When  in  doubt  record  'No  . 

When  no  square,  circle  appropriate  answer. 

B.  COUGH 

(on  getting  up)t 

Do  you  usually  cough  first  thing  in  the  morning?  .  -  —Yes  No  .  f31l 

(Count  a  cough  with  first  smoke  or  on  "first  going  out  of  doors." 

Exclude  clearing  throat  or  a  single  cough.) 

Do  you  usually  cough  during  the  day  or  at  night?  ■  ..Yes  .  No  .  —  .  ,  (321 

(Ignore  an  occasional  cough.) 

If  *Yes' to  either  question  (31-32): 

.  .  .  Do  you  cough  like  this  on  most-days  for  as  much  as  thrge  months  a  y»>«-?  "  "-Y es~Tlj5frlo~  '  'ffiiU  '-' 

Do  you  cough  on  any  particular  day  of  the  week?  F  ~  { i  Zi  K  t-.JvYrcsL — .rfio  .u  ...  i..(34) 

_ .  ^  .  -  -  r;  SI  #*  i  —  r;«.j — ■— 

•-  :  -  - .  - -  w  ;  ::  -  — 

If  *Yes':  Which  day?  Mon.  Tues.  Wed."  Thd?.  Frt.  Sat  Sun.  '  (35) 


C. 


PHLEGM  or  alternative  word  to  suit  local  custom. 

(on  getting  up)t 

Do  you  usually  bring  up  any  phlegm  from  your  chest  first  thing  in 
the  morning?  (Count  phlegm  with  the  first  smoke  or  on  "first  going 
out  of  doors."  Exclude  phlegm  from  the  nose.  Count  swallowed 
phlegm.) _ _ _ 


.Yes _ No _ (36) 


Do  you  usually  bring  up  any  phlegm  from  your  chest  during  the  day  or  at 
night?  (Accept  twice  or  more.) _ _ _ . 


.Yes _ No _ (37) 


If  'Yes*  to  either  question  (36)  or  (37): 

Do  you  bring  up  phlegm  like  this  on  most  days  for  as  much  as  three 

months  each  year? _ _ _ - _ Yes  Nn  (38) 

If  'Yes'  to  question  {33}  or  (35): 


(cough) 

(1) 

□  2  years  or  less 

How  long  have  you  had  this  phlegm? 

□  More  than  2  years-9  years 

(Write  in  number  of  years 

(2) 

(3) 

□  10-19  years 

(4) 

□  20+  years 

(These  words  arc  for  subjects  who  work  at  night 


D.  CHEST  ILLNESSES 


In  the  past  three  years,  have  you  had  a  period 
of  (increased)  t cough  and  phlegm  lasting  for 

CD 

Q  No 

(40) 

3  we+ks  or  more?  _ 

-(2) 

□  Yes,  only  one  period 

(For  subjects  who  usually  have  phlegm 

(3) 

□  Yes,  two  or  more  periods 

-f  - 

During  the  past  3  years  have  you  had  any  chest  illness  which  has  kept 


you  off  work,  indoors  at  home  or  in  bed?  (For  as  long  as  one  week,  flu?) 

If  'Yes'  to  (41):  Did  you  bring  up  (more)  phlegm  than  usual  in  any 
of  these  illnesses? 

Yos _ No 

(41) 

Yes  No 

(42) 

If  *Yes'  to  (42):  During  the  past  three  years  have  you  had: 

Only  one  such  illness  with  increased  phlegm? 

(1)  □ 

(43) 

More  than  one  such  illness: 

(2)  O 

(44) 
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E.  TIGHTNESS 

Docs  your  chest  ever  feel  tight  c r  your'brcnthing  become'  difficult?. 

Is  your  chest  tight  or  your  breathing  difficult  on  any  particular  day 
of  the  vveek?  (after  a  week  or  10  days  away  from  the  mill).  .  _ 


If  'Yes':  Which  day?  Mon 
(1)  , 
Sometimes 


(3) 

Tues. 


\ 


(2) 

Always 


(4) 

Wed. 


(5) 

Thur. 


<6) 

Fri. 


(7) 

Sat. 


-Yes. 

—Yes. 

(8) 

Sun. 


.No. 

.No_ 


If  'Yes'  Monday:  Ai  what  time  on  Monday  does  your  chest  1  □  Before  entering  the  mill 
feel  tight  or  your  breathing  difficult? 

2  □  After  entering  the  mill  .. 


.HAsk 'only  If  NELto.Quesuon  ( 4 -'—^V  -a  •*  -  -  » 

In  the  past,  has  your  chest  ew<i}i:e«  tight  ©f  your  breathing 
-  ..  difficult  on  any  pa'*.icul  j».d,v,  of  the  week?  ~  . 

"  ^  Tdf  -M  i$v:  »-• 


_^Yes. 


No* 


<3f  7-  -C4V  ($Y*  (6)'  (7) 

If 'Yes':  Which  day?  Mon.  /\Tues.  Wed.  Thur.  Fri,  Sat. 

ID  /  (2)  ~  .'“: 

Sometimes  Always 

F.  BREATHLESSNESS 

If  disabled  from  walking  by  any  condition  other  than 
heart  or  lung  disease  put  "X*’  here  and  leave 
questions  (52-60)  unasked.  □ 

Are  you  ever  troubled  by  shortness  of  breath,  when  hurrying  on  the 

level  or  walking  up  a  slight  Hill ?  _ 


If  'No',  grade  is  1 .  If  Yes*  proceed  to  next  question 

Do  you  get  short  of  breath  walking  with  other  people  at  an 
ordinary  pace  on  the  level?. _ 


If  'No',  grade  is  2.  If  'Yes',  proceed  to  next  question 

Do  you  have  to  stop  for  breath  when  walking  at  your  ov.n  pace 
on  the  level? _ 


If  'No',  grade  is  3.  if  'Yes',  proceed  to  next  question 

Are  you  short  of  breath  on  washing  or  dressing?. 

If  'No*,  grade  is  4.  If  ‘Yes’,  grade  is  5. 

i 

ON  MONDAYS: 


Dyspnea  Grd. 


Are  you  ever  troubled  by  shortness  of  breath,  when  hurrying  on  the 
level  or  walking  up  a  slight  hill? _ 


If  'No',  grade  is  I.  If  'Yes',  proceed  to  next  question 

Do  you  get  short  of  breath  walking  with  other  people  at  an  ordinary 
pace  on  the  level?  - 


If  'No',  grade  is  2.  If  ’Yes',  proceed  to  next  question  • 

Do  you  have  to  stop  for  breath  when  walking  at  you r  own 
pace  on  the  level? _ _ _ 


If  'No',  grade  is  3.  If-  'Yes',  proceed  to  next  question 

Are  you  short  of  breath  on  washing  or  dressing?. 
If  'No',  grade  is  4.  If  'Yes',  grade  is  5 


(8)  - 

Sun. 


.145) 

.(46) 

(47) 

(48) 

J49jr 

(50) 


B.Grd.. 


Yes 

No 

(51) 

_ (5?) 

Yes 

No 

(53) 

Yes 

No 

_ (54) 

Yes 

No 

(55) 

(56) 

Yes 

No 

_  (57) 

Yes 

No 

(58) 

Yes 

No 

(59) 

Yes 

..  No 

(60) 

(61) 
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G.  OTHER  ILLNESSES  AND  ALLERGY  HISTORY 

Do  you  have  a  heart  condition  for  which  you  arc  under  a  doctor'!  care* - Yes - No - (G2) 

Have  you  ever  had  asthma?  Yes  No  (G3J 

If  'Yes',  did  it  begin:  (1)  □  Before  age  30 

(2)  □  After  age  30 

If  ‘Yes'  before  30:  did  you  have  asthma  before  ever  going  to  work  in 

a  textile  «*:»>  — - - Yes - No - (64) 

Have  you  ever  had  hay  fever  or  other  allergies  (other  than  above)? _ _ — Yes - — No - (65) 

.  H.  TOBACCO  SMOKING* 

Do  you  smoke? 

Record 'Yes' if  regular  smoker  .up  to  one  month  ago.  (Cigarette!,  cigar  -  J**~  . 

.  or  pipe!  -  _ _  —  -Yev _  No  J~l66)  _ _ 

K  -No'  to  (63).  .  :7^?'  —  •*  *-•  *.*  V‘,  “ 

■  -  -•  Have  you  ever  smoked?  <Cig*r.-ttes  ~=igai* -pipe  ReenrH  ,fJn:jfs..h}Vrt  - _  VtS.  No._  -•  ffi7)  '  _  _r-~_ 

"  has  never  smoked  as  much  as  one  cigarette  a  day,  or  1  orrof  tobacco  •»•*-■  ~  — 

a  month,  for  as  long  as  one  year.)  ..  ’  ’ 

If  'Yes*  to  (63)  or  (64);  what  have  you  smoked  and  for  how  many  years* 

(Write  in  specific  number  of  years  in  the  appropriate  square) 


(1) 

(2) 

(3) 

(45 

(5) 

(6) 

(7)  _ 

(3) 

(9) 

Years 

«5> 

(59) 

(10  14) 

(15-19) 

(20  24) 

(25  29) 

(3034) 

(3539) 

040) 

Cigarettes 

_ 

■■■ 

■■■■ 

■■■■ 

§■■■■ 

■■■■■ 

■■■■■ 

HHi, 

■■■■ 

■■■■ 

NHHi 

■H 

mmmm 

■■■■ 

■■■ 

If  cigarettes,  how  many  packs  per  day? 
(Write  in  number  of  cigarettes) 


(1) 

(2) 

(3) 

(4) 


□  less  than  1/2  pack 

□  1/2  pack,  but  less  than  1  pack 

□  1  pack,  but  less  than  1  -1/2  packs 

□  1-1/2  oacks  or  more 


Number  of  pack  years: 

If  an  ox-smoker  (cigarettes,  cigar  or  pipe),  hew  long  since  you  stopped?  _ 

(Write  in  number  of  years) 

(1)  □  0  1  year 

(2)  □  1-4  years 

(3)  □  5  9  years 

(4)  □  10+  years 

*Hav«  you  changed  your  smoking  habits  since  last  interview?  If  yes.  specify  what  changes. 
L  OCCUPATIONAL  HISTORY** 


(71) 

.(72.73) 

.(74) 


•t 

Have  you  ever  worked  in:  A  foundry?  (As  long  as  one  year) 

_ Ye$ _ 

_ No. 

( 

Stone  or  mineral  mining,  quarrying  or  processing? 
IAs  long  as  one  year) 

_ Yes _ 

_ No. 

{ 

Asbestos  milling  or  processing?  lEver) 

_ Yes _ 

_ No. 

{ 

Other  dusts,  fumes  or  smoke?  If  ves.  specify: 

_ YeS _ 

_ No. 

_  ( 

Type  of  exposure 

Lenorh  of  exposure 

—  - 

.. 

-  - 

•*Ask  onJv  on  first  interview. 

At  what  age  did  you  first  so  to  work  In  a  textile  mill?  (Write  in  specific  age  (n  appropriate 

(75) 


78) 


square). 


(1) 

(2) 

(3) 

(4) 

(5> 

(0) 

<20 

20-24 

2529 

30-34 

35-39 

40+ 

When  you  first  worked  in  a  textile  mill,  did  you  work  with  (1 )  □  Cotton  or  cotton  blend 

(2)  □  Synthetic  or  wool 


(79) 

(80) 
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^-•APPEJlpJX;^  B-.II . 4  ;  v  _ ;• :  -  - ; , 

‘  ‘  '^Respiratory  Questionnaire  -  . 

““Non-Textile  "Workers  for  the 
Cotton  Industry 


. t  .  . 


Identification  No. 


Interviewer  Code 


Location 


Date  of  Interview 
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RULES  AND  REGULATIONS 
1  A.  IDENTIFICATION 


1.  NAME  (Last)  (First)  (Middle  Initial) 

3.  PHONE  NUMBER 
AREA  CODE  (  ) 
NO. 

4.  Social  SKuaiTY  #' 

(optional  see  below) 

IIHMI 

2.  CURRENT  ADDRESS  (Number,  Street,  or  Rural  Route, 
City  or  Town,  County,  State, 

Zip  Code) 

* 

5.  BIRTHDATE 
(Mo.,  Day,  Yr.) 

HUH 

7.  SEX 

1  /  /  Male  2  /  /  Female 

8.  ETHNIC  GROUP  OR  ANCESTRY 

1.  7 17  White,  not  of  Hispanic  Origin 

2.  £7  Black,  not  of  Hispanic  Origin 
•  3.  [J  Hispanic 

4.  EJ  American  Indian  or  Alaskan  Native 

5.  O  Asian  or  Pacific  Islander 

6.  [J  Other: 

S.  STANDING  HEIGHT 

(cm) 

10.  WEIGHT 

11.  WORK  SHIFT 

1st  /  7  2nd  1  7  3rd  /  7 

12.  PRESENT  WORK  AREA 

Please  indicate  primary  assigned  work  area  and  percent  of  time  spent  at  that  site.  If  at 
other  locations,  please  indicate  and  note  percent  of  time  for  each. 


PRIMARY  WORK  AREA 

SPECIFIC  JOB 

13.  APPROPRIATE  INDUSTRY 


1  /  7  Garnetting  3  / /  Cotton  Warehouse.  5  / /  Cotton  Classification 

2  EJ  Cottonseed  Oil  Mill  4  /  7  Utilization  6  /  7  Cotton  Ginning 

^Furnishing  your  Social  Security  number  is  voluntary.  Your  refusal  to  provide  this  number  wilT 
not  affect  any  right,  benefit,  or  privilege  to  which  you  would  be  entitled  if  you  did  provide 
your  Social  Security  number.  Your  Social  Security  number  is  being  requested  since  it  will 
permit  use  in  future  determinations  in> statistical  research  studies.) 
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C.  SYMPTOMS 

Use  actual  wording  of  each  question.  Put  X  in  appropriate  square  after  each  question.  When 
In  doubt  record  "No". 

COUGH 

l..Do  you  usually  cough  first  thing  in  the  morning? 

(on  getting  up)*  1  /  I  Yes  2  /  7  No 

(Count  a  cough  with  first  smoke  or  on 
■first  going  out  of  doors".  Exclude 
clearing  throat  or  a  single  cough.) 

2.  Do  you  usually  cough  during  the  day  or  at  night?  1  /  /  Yes  2  /  /  No  , 

(Ignore  an  occasional  cough.) 

If  YES  to  either  question  1  or  2: 

3.  Do  you  cough  like  this  on  most  days  for  as  much  as 

three  months  a  year?  1  )  7  Yes  2  /  7  No  9  !  7  NA 

4.  Do  you  cough  on  any  particular  day  of  the  week?  p  1  /~~7  Yes  2  )  7  No 

If  YES: 

5.  Which  day?  Mon.  Tue.  Wed.  Thur.  Fri.  Sat.  Sun. 


PHLEGM 

6.  Do  you  usually  bring  up  any  phlegm  from  your  1  /  /  Yes  2  !  /  No 

chest  first  thing  in  the  morning?  (on  getting 

up)*  (Count  phlegm  with  the  first  smoke  or  on 
"first  going  out  of  doors."  Exclude  phlegm 
from  the  nose.  Count  swallowed  phlegm.) 

7.  Do  you  usually  bring  up  any  phlegm  from  your 

chest  during  the  day  or  at  night?  1  /  1  Yes  2  /  /  No 

(Accept  twice  or  more.) 

If  YES  to  either  question  6  or  7: 

8.  Do  you  bring  up  phlegm  Tike  this  on  most  days 

for  as  much  as  tnree  months  each  year?  1  /  }  Yes  2  /  /  No 

If  YES  to  question  3  or  8: 


9.  How  long  have  you  had  this  phlegm?  (cough) 
(Write  in  number  cf  years) 


(1)  }  7  2  years  or  less 

(2)  /  7  More  than  2  years  -  9  years 


*These  words  are  for  subjects  who  work  at  night 


(3)  !  7  10-19  years 

(4)  !  7  20+  years 
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CHESJ  ILLNESS 

10.  In  the  past  three  years,  have  you  had  a  (1)  CD  No 

period  of  (Increased)  cough  and  phlegm 

lasting  for  3  weeks  or  more?  (2)  /  /  Yes,  only  one  period 

(3)  /  /  Yes,  two  or  more  periods 

For  subjects  who  usually  have  phlegm: 

IK  During  the  past  3  years  have  you  had  a^y  chest  _  ' 

Illness  which  has  kept  you  off  work,  indoors  1  /  t  Yes  '2  /  i  No 

at  home  or  In  bed?  (For  as  long  as  one  week,  flu?) 

If  YES  to  11: 

12.  Did  you  bring  up  (more)  phelgra  than  usual  In  any  1  /  /  Yes  2  /  /  No 

of  these  illnesses? 

.  If  YES  to  12:  During  the  past  three  years  have  you  had: 

13.  Only  one  such  Illness  with  Increased  phelgm?  1  /  7  Yes  2  /  7  No 

14.  More  than  one  such  illness:  1  /  7  Yes  2  /  7  No 

Br.  Brade  _ 

TIGHTNESS 

15.  Does  your  chest  ever  feel  tight  or  your  1  /  7  Yes  2  /  7  No 

breathing  become  difficult? 

16.  Is  your  chest  tight  or  your  breathing  difficult  1  (  7  Yes  2  /  7  No 

on  any  particular  day  of  the  week?  (after  a 

week  or  10  days  away  from  the  mill) 

(3)  (4)  (5)  (6)  (7)  (8) 

17.  If  YES.  Which  day?  Mon.  /vjues.  Wed.  Thur.  Fri.  Sat.  Sun. 

0)  /  X.  (2) 

Sometimes  Always 


"  18.  If  YES  Monday:  At  what  time  on  Monday  does  your  chest  /  7  Before  .entering  mill 

feel  tight  or  your  breathing  difficult? 

/  /  After  entering  mill 

(ASK  ONLY  IF  NO  TO  QUESTION  15) 


19. 

20. 


In  the  past,  has  your  chest  ever  been  tight  or  1  /  7  Yes 
your  breathing  difficult  on  any  particular  day  of 
the  week? 


If  YES,  Which  day? 


(3) 

?  Mon.  /vTues. 
'0)  /\(2) 
Sometimes  Always 


2  ZZ7  No. 

(7)  (8) 

Sat.  Sun. 
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BREATHLESSNESS 

21.  If  disabled  from  walking  by  any  condition  £7 

other  than  heart  or  lung  disease  put  'XM 

in  the  space  and  leave  questions  (22-30) 
unasked. 

22.  Are  you  ever  troubled  by  shortness  of  breath, 

when  hurrying  on  the  level  or  walking  up  a  1  /  1  Yes  2  /  l  No 

•  slight  hill? 

If  NO,  grade  is  1.  If  YES,  proceed  to  next  question 

23.  Do  you  get  short  of  breath  walking  with  other  1  /  7  Yes  2  /  /  No 

people  at  an  ordinary  pace  on  the  level? 

If  NO,  grade  is  2.  If  YES,  proceed  to  next  question 

24.  Do  you  have  to  stop  for  breath  when  walking  at  1  /  7  Yes  2  /  /  No 

your  own  pace  on  the  level? 

If  NO,  grade  is  3.  If  YES,  proceed  to  next  question 

25.  Are  you  short  of  breath  on  washing  or  dressing?  l  j  j  Yes  2  /  7  No 

If  NO,  grade  is  4.  If  YES,  grade  is  5. 

26.  Dyspnea  Grd.  _ 

ON  MONDAYS: 

27.  Are  you  ever  troubled  by  shortness  of  breath,  when 

hurrying  on  the  level  or  walking  up  a  slight  hill?  1  /  7  Yes  2  /  7  No 

If  NO,  grade  is  1.  If  YES,  proceed  to  next  question 

28.  Do  you  get  short  of  breath  walking  with  other  i  Z=7  Yes  2  o  No 

people  at  an  ordinary  pace  on  the  level? 

If  NO,  grade  is  2,  If  YES,  proceed  to  next  question 

29.  Do  you  have  to  stop  for  breath  when  walking  at  i  / — 7  Yes  2  / — 7  No 

your  own  pace  on  the  level? 

If  NO,  grade  is  3.  If  YEJ,  proceed  to  next  question 

30.  Are  you  short  of  breath  on  washing  or  dressing?  1  / — 7  Yes  2  / — f  No 

If  NO,  grade  is  4.  If  YES,  grade  is  5  v 

31.  B.  Grd. _ 

OTHER  ILLNESSES  AND  ALLERGY  HISTORY 

32.  Do  you  have  a  heart  condition  for  which  you  are  l  /  7  Yes  2  ! — 7  No 

under  a  doctor's  care? 
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OTHER  ILLNESSES  AND  ALLERGY  HISTORY  CONTINUED: 


33.  Have  you  ever  had  asthma?  i  o  Yes  2  CJ  No 

If  yes,  did  it  begin:  (1)  Before  age  30  /  7 

(2)  After  age  30  /  7 

34.  If  yes  before  30:  did  you  have  asthma  before 

*  ever  going  to  work  in  a  textile  mill?  1  /  7  Yes  2  /  7  No 

35.  Have  you  ever  had  hay  fever  or  other  allergies 

(other  than  above)?  1  /  7  Yes  2  /  /  No 


TOBACCO  SMOKING 

36.  Do  you  smoke?  1  7  Yes  2  /  7  No 

Record  Yes  if  regular  smoker  up  to  one 
month  ago.  (Cigarettes,  cigar  or  pipe) 

If  NO  to  (33)* 

37*  Have  you  ever  smoked?  (Cigarettes,  cigars,  1  /  7  Yes  2  /  7  No 

pipe.  Record  NO  if  subject  has  never  smoked 
as  much  as  one  cigarette  a  day,  or  1  oz.  of 
tobacco  a  month,  for  as  long  as  one  year.) 

If  Yes  to  (33)  or  (34);  what  have  you  smoked  for  how 
many  years?  (Write  in  specific  number  of  years  in 
the  appropriate  square) 


• 

■Bl 

WGU 

mam 

mom 

(6) 

■n 

Wow*1 

.. 

Yqars,. 

(<5) 

(5-9) 

(10-14) 

(15-19) 

(20-24) 

(25-29) 

(30-34) 

(35-39) 

(>40) 

38. 

Ciqarettes 

39. 

Pipe 

40. 

Cigars 

41.  If  cigarettes,  how  many  packs  per  day? 
Write  in  number  of  cigarettes 

—  ^  1  ■ 


r~7  Less  than  1/2  pack 
/  7  1/2  pack,  but  less  than  1  pack 
/  7  1  pack,  but  less  than  1  1/2  packs 
r~7  1-1/2  packs  or  more 


42.  Number  of  pack  years: 


43.  If  an  ex-smoker  (cigarettes,  cigar  or  pipe),  how  _ 

long  since  you  stopped?  (Write  in  number  of  years.) 

/  7  0-1  year 

EJ  1-4  years 
/  7  5-9  years 
/  7  10+  years 
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OCCUPATIONAL  HISTORY 
Have  you  ever  worked  In: 

44.  A  foundry?  (As  long  as  one  year) 

45.  Stone  or  mineral  mining,  quarrying  or 
.  processing?  (As  long  as  one  year) 

46.  Asbestos  milling  or  processing?  (Ever) 

47.  Cotton  or  cotton  blend  mill?  (For  controls  only) 

48.  Other  dusts,  fumes  or  smoke?  If  yes,  specify. 

Type  of  exposure  _ 

Length  of  exposure  _ 


1  O  Yes  2 

1  EJ  Yes  2 

1  Yes  2 
1  EJ  Yes  2 
1  EJ  Yes  2 
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APPENDIX  B-H 

ABBREVIATED  RESPIRATORY  QUESTIONNAIRE  ' 

A.  IDENTIFICATION  DATA 

PLANT _ SOCIAL  SECURITY  NO _ _ 

DAY  MONTH  YEAR 

(figures)  (last  2  digits) 


NAME _ 

(Surname) 


(First  Names) 
ADDRESS 


INTERVIEWER:  1  2  3 

WORK  SHIFT:  1st _ 


DATE  OF  INTERVIEW _ 

DATE  OF  B.RTH _ 

M  F 


4-5  6  7  8  (12) 

_  2nd _ 3rd _ 


AGE  - iB. 9)  SEX  :  1  ~  (10)— 


-T  - 

w  5 

"N'. 

■  -  ino; 

OTHER 

RACE 

*- 

(13)  STANDING  HEIGHT _ (14.15) 


PRESENT  WORK  AREA 


WEIGHT. 


(16.18) 


If  working  in  more  than  one  specified  work. area.  X  area  where  most  of  the  work  shift  is  spent.  If  "other,"  but  spending 
25%  of  the  work  shift  in  one  of  the  specified  work  areas,  classify  in  that  work  area.  If  carding  department  employee,  check 
area  within  that  department  where  most  of  the  work  shif'.ris  spent  (if  in  doubt,  check  "throughout").  For  work  areas  such  as 
spinning  and  weaving  where  many  work  rooms  may  be  involved,  be  sure  to  check  the  specific  work  room  to  which 
employee  is  assigned  —  if  he  works  in  more  than  one  work  room  within  a  department  classify  as  7  (all)  for  that  department. 


(19)  (20) 

Workroom 

Number  Open  Pick  Area 


(21) 

(22) 

(23) 

(24) 

(25) 

Cord 

#1 

#2 

Spin 

Wind 

Twist 

(26)  (27)  (28)  (29)  (30) 

Spool  Warp  Slash  Weavo  Other 


AT  RISK 
(cotton  & 
cotton 
blend) 

1 

■ 

Cards 

m 

ii 

■ 

| 

■ 

2 

■ 

Draw 

■ 

■ 

■ 

■ 

■ 

3 

m 

■ 

Comb 

* 

■ 

■ 

■ 

■ 

4 

■ 

Rove 

m 

■ 

|  | 

■ 

5 

I 

■ 

Thru 

Out 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

6 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

1 1 

■ 

■ 

7 

(all) 

■ 

■ 

■ 

■ 

■ 

■ 

Control 
(synthe* 
tic  & 
wool) 

8 

■ 

I 

1 

1 

l 

■ 

1 

■ 

■ 

1 

1 

■ 

■ 

Ex-Work¬ 
er  (cotton) 

9 

■ 

■ 

■ 

■ 

i 

■ 

■ 

■ 

■ 

■ 

■ 
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Uie  actual  wording  o?  each  question.  Put  X  in  appropriate  square  after  each  question.  When  in  doubt  record  'No  . 
When  no  square,  circle  appropriate  answer. 

B.  COUGH 

{on  getting  up)t  > 

Do  you  usually  cough  first  thing  in  the  morning?  , . _  Yes  No 

(Count  a  cough  with  first  smoke  or  on  "first  going  out  of  doors." 

Exclude  clearing  throat  or  •  single  cough.) 

Do  you  usually  cough  during  the  day  or  at  night? _  .  - Yes  No. 

(Ignore  an  occasional  cough.) 


W/Yes' to  either  question  (31-32):  _  -  .  __  -.-r - -  “  i  r.  _ _ -  ----  ^ 

Do  you  cough  like  this  on  most  days  for  as  much  as  three  months-*  yt«7  ;  ~  Yes  _  'No_ 

•  ■  •  -  jr  .  -  -  T  •  •  *•*  !»■  f:  ", 

Do  you  cough  on  anypartreular-day  of  theweek?  v  -  i _ -{)  _ T E  ___Yes^_= No. 

(1)  (2)  (3)-  (4)  (5)  (6)  (7)  *  T 

If  'Yes’:  Which  day?  Mon.  Tues.  Wed.  Thi/lr.  Fri.  Sat  Sun. 


G.  PHLEGM  or  alternative  word  to  suit  local  custom. 

(on  getting  up)t 

Do  you  usually  bring  up  any  phlegm  from  your  chest  first  thing  in 
the  morning?  (Count  phlegm  with  the  first  smoke  or  on  "first  going 
out  of  doors."  Exclude  phlegm  from  the  nose.  Count  swallowed 
phlegm.) 

Do  you  usually  bring  up  any  phlegm  from  your  chest  during  the  day  or  at 

night?  (Accept  twice  or  more.)  _ _ 

If  'Yes*  to  either  question  (36)  or  (37): 

Do  you  bring  up  phlegm  like  this  on  most  days  for  as  much  as  three 
months  each  year? 


If  'Yes*  to  question  (33)  or  (32): 

(cough) 

How  long  have  you  had  this  phlegm? 
(Write  in  number  of  years 


tThese  words  arc  for  subjects  who  work  at  night 


D.  TIGHTNESS 

Does  your  chest  ever  feel  tight  or  your’breathing  become  difficult?  .  Yes 

Is  your  chest  tight  or  your  breathing  difficult  on  any  particular  day 

of  the  week?  (after  a  week  or  10  days  away  from  the  mill) _ Yes 

(3)  (4)  (5)  (6)  (7)  (8) 

If  'Yes’:  Which  day?  Mon.  .^Tuet.  Wed.  Thur.  Fri.  Sat.  Sun. 

0)  /\  (2) 

Sometimes  ^Always 

If  'Yes'  Monday.  At  what  time  on  Monday  does  your  chest  1  □  Before  entering  the  mill 
feel  tight  or  your  breathing  difficult? 

2  □  After  entering  the  mill 

(Ask  only  if  NO  to  Question  (45) ' 

In  the  past,  has  your  chest  ev*r  been  tight  or  your  breathing 

difficult  on  any  p,.i ticul..*  ifty  of  the  week?  V.< 


(1)  □  2  years  or  less 

(2)  □  More  than  2  years-9  years 

(3)  DlO-19  years 

(4)  □  20+  years 


If  'Yes':  Which  day*  Mon. 

,  •»  / 

Sometimes 


(31  (4) 

Tues.  Wed. 

\  (2) 

Always 


E.  TOBACCO  SMOKING* 

*Have  you  changed  your  smoking  habits  since  last  interview?  If  yes.  specify  what  changes. 


.Yes 

Nft 

(36) 

_Ye$ _ 

_ No _ 

_ (37) 
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APPENDIX  B-IV 
Cuestionario  Medico 

1.  Notese Muestra  el  sujeto  senates  de  resfraido  2. Caso  num.  _ 

o  slntomas  de  grave  infeccion  respiratoria?  /  7  Sl^  /  __  j  No  (1) 


27451 


(2-6) 


A.  DATOS  DE  IDENTIFICACION 

3.  Desmotadora:  _  (7-11) 


9.  Numero  de  Seguro  Social 


4.  Nombre: 


(Apellido) 


(Nombre  de  plla) 


(16-24) 


10.  Fecha  de  Entrevista: 

Mes  Dia  Ano 

_ /  _ /  _ /  _  (25-30) 

de  la  manana 


5.  Dlrecclon: 


11 .  Hora : 


de  la  tarde 


12. 

Fecha 

de  Naclmlento: 

(Ciudad) 

Mes 

Dla 

Ano 

_ f 

'  _/ 

_ ! 

6. 

Entrevlstador :  123456 

7 

8  (12-13) 

13. 

Edad: 

(31-32) 

7. 

Tumo  de  Trabajo:  1 _ 

2 

_  (14) 

14. 

Sexo: 

Varon  Hembra 

_  (33) 

8. 

Sltlo  de  Trabajo  Actual: 

(15) 

a.  Balancero 

15. 

Raza: 

B _ N_ 

M  0 

(34) 

b.  Corralero 


c.  Succlonero  16.  Altura  Medida: _ (Pulgadas)  (35-37) 

d.  Desmotador 

e.  Ayudante  de  desmotador  17.  Peso  Medldo:  (Libras)  (38-40) 

f.  Comp rlmi dor 

g.  Desemillador 

h.  Basurero 

1.  Quitahllachas 
j.  Embalador 

SINTOMAS  RESPIRATORIAS 

EMPLEENSE  LAS  PALABRAS  EXACTAS  DE  CADA  PREGUNTA.  PONGASE  UNA  "X"  EN  LA JCASILLA  QUE  SIGUE 
CADA  PREGUNTA.  EN  CASO  DE  DUDA,  PONGASE  "NO”.  DONDE  NO  HAY  CASILLA,  PONGASE  UN  CIRCULO 
ALREDEDOR  DE  LA  RESPUESTA  APROPIADA. 


INTRODUCCION :  LE  VOY  A  HACER  UNAS  PREGUNTAS,  POR  LA  MAYOR  PARTE  ACERCA  DE  LOS 
QUIERO  QUE  CONTESTE  CON  "SI"  0  "NO"  CUANDO  SEA  POSIBLE. 

B.  LA  TOS 

PULMONES . 

0 

18. 1  Tcse  Ud.  ordlnarlamente  al  levantarse  por  la 
manana? 

ZZ7  si  ZZ7  no 

(41) 

.  / 

19.^  Tose  Ud.  ordlnarlamente  de -dla  o  de  moche? 

ZZ7  Si  dJ  No 

(42) 

20.  Si  se  contesta  "Si"  a  la  ijregunta  18  o  19, 
preguntese: 4  Ha  tosldo  asi  la  mayoria  de  los 
dias  por  un  periodo  de  3  meses  durante  el 
ano  pasado? 

J  7  Si  ZZ7  NO  EJ  NR  (43) 

21.  SI  se  contesta  "Si"  a  20,  preguntese:  i  Cuantos 
anos  hace  tjue  tose  de  esta  manera? 

Menos  de  Mas  de 
2  anos  2  anos 

NR  ' 

(44-45) 

(Page  2) 
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C.  LA  FLEMA  (u  otra  palabra  de  uso  local) : 

22. ^  Se  arranca  Ud.  fleraa  del  pecho  ordinariamente 

al  levantarse? 

(Tenga  en  cuenta  la  flema  arrancada  al  fumar 
o  al  salir  de  la  casa  por  primera  vez.  No  tenga 
en  cuenta  los  mucos  nasales.  Tenga  en  cuenta  la 
flema  que  se  traga.) 

23.  I  Se  arranca  Ud.  algpna  flema  del  pecho 

ordinariamente  de  dfa  o  de  noche? 

(Notense  solo  2  veces  o  mas) 

24.  SI  se  contesta  "Si"  a  la  pregunta  22  o  23, 
preguntese: L  Se  ha  arrancado  flemas  la  mayoria 
de  los  dfas  por  un  perlodo  de  3  meses  durante 
el  ano  pasado? 

✓  * 

25.  Si  se  contesta  "Si"  a  24,  preguntese: 

l  Cuantos  anos  hace  que  se  arranca  flemas 
asi?  _ Anos 


D.  ENEEKMEDADES  PULMONARIAS 


26.  i  Durante  los  tres  anos  pasados,  ha  pasado 

algun  periodo  de  tos*  (aumentada)  y  flemas  que 
duro  3  semanas  o  mas? 

*  Sujetos  que  ordinariamente  se  arrancan  flemas 


/ — 7  Si  EU  NO  (46) 


r~l  Si"  EU  No  (47) 


EU  Si 


Menos  de  Mas  de 
2  anos  2  anos  NR* 


No  /  7  NR  (48) 


(49-50) 


nu  no, 

/ — 7  Si ,  uno  solo 

EU  Si,  dos  o  mas  (51) 


27. ^  Ha  tenido  Ud.  durante  los  3  anos  pasados 

alguna  enfermedad  del  pecho  que  le  haya 
impedido  a  trabajar  o  le  haya  obligado  a 
permanecer  en  casa,  en  cama  por  tanto  como 
una  semana?  (Por  ejemploi^la  gripe?) 

28.  Si  se  contesta  "Si"  a  27,  preguntese: 

1  se  arranco  Ud.  mas  flemas  que  lo  general 
durante  alguno  de  estos  ataques? 

*  ^ 

29.  ^  Si  se  contesta  "Si"  a  28,  preguntese: 

t  Ha  tenido  durante  los  tres  anos  pasados : 

Solo  un  tal  ataque  con  aumento  de  flemas? 
Mas  de  uno? 

No  cabe 

30.  Br.  Grade  0 _ (0) 

1 _ (1) 

2 _ (2) 

3 _ (3) 

31.  iResuella  ruidosamente  o  tiene  silbidos 

alguna  vez  en  el  pecho? 

32.  Si  se  contesta  "Si"  a  31,  preguntese: 

l  Cuantas  veces  por  ano  pasa  eso?  _ Veces 


/  7  Si  EU  No 


(52) 


(54) 


EU  Si  EU  NO  - 1 

Menos  de  Mas  de  V 
50  50  NR 


(55) 

(56) 

(57-58) 
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E.  LA  DISPNEA  (desaliento) 

33.  Sufre  Ud.  ataques  de  desaliento  que  no  se  relacionan 
con  ningun  esfuerzo  fislco? 

0  S  0 

34.  Si  se  contesta  "Si"  a  33,  preguntese:  Cuantos 

de  tales  ataques  ha  sufrldo  durante  el  ano 
pas ado?  Ataques 

35.  Si  se  lnhabilita  de  camlnar  a  causa  de  cualquler 
condicion  que  no  sea  enfermedad  del  corazon  o 
del  pecho,  ponga  una  "X"  y  especifique: 


/  7  Si  /  7  No 

Menos  de  Mas  de 
50  50  NR 


(59) 


_  (60-61) 


36.  JL  Lo  aflige  un  desaliento  al  camlnar  aprlsa  en 

terreno  llano  o  al  sublr  una  pequena  cuesta? 

(Si  "No,"  el  grado  es  1.  Si  es  "Si,"  slga  a  la 
pregunta  slguiente.) 

37.  J  Lo  aflige  un  desaliento  al  camlnar  con  otros  de 


/ — 7  Si  t  7  No 


(62) 


(63) 


X 


su  propla  edad  a  su  paso  ordinarlo  en  terreno  llano?  /  /  Si  /  )  No  /  /  NR  (64) 

(Si  "N6,"  el  grado  es  2.  Si  es  "Si,"  prosiga) 


38.  i  Tlene  que  detenerse  porque  se  ahoga  al  caminar 

a  paso  ordinarlo  en  terreno  llano? 

(Si  "No,"  el  grado  es  3.  Si  es  "Si,"  prosiga) 

e 

39.  iSe  dcsalienta  al  lavarse  o  vestirse? 

(Si  "No,"  el  grado  es  4.  Si  es  "Si,"  el  grado  es  5) 

40.  Dyspnea  Grd. _ 

Introduccion  para  las  preguntas  40-43: 


/  !  Si  /  )  No 


NR  (65) 


/  /  Si  CZJ  No  CZJ  NR  (66) 


(67) 


EL  PRIMER  DIA  DE  VUELTA  AL  TRABAJO  DESPUES  DE  SUS  DIAS  LIBRES  : 

/ — 7  Si  £Z7  No 


41.  iLo  aflige  un  desaliento  al  caminar  aprisa  en 
terreno  llano  o  al  subir  una  pequena  cuesta? 


(68) 


(Si  "No,"  el  grado  es  1.  Si  es  "Si,"  siga  a  la 
pregunta  siguiente.) 


42.  £Lo  aflige  un  desaliento  al  caminar  con  otros  de 

su  propia  edad  a  su  paso  ordinarlo  en  terreno  llano?  !  7  Si  !  7  No  /  7  NR  (69) 

(Si  "No,"  el  grado  es  2.  Si  es  "Si,"  prosiga) 


43.  dTiene  que  detenerse  porque  se  ahoga  al  camlnar 

a  paso  ordinarlo  en  terreno  llano? 

(Si  "No,"  el  grado  es  3.  Si  es  "Si,"  prosiga) 

44.  ^Se  desalienta  al  lavarse  o  vestirse? 


NR  (70) 


NR  (71) 
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45. 


B.  Grd.  0 
1/2" 


—  2 
—  3 


46.  i,Ha  tosldo  mas  que  lo  usual  durante  la  semana 
pasada? 


47.  ^Se  ha  arrancadc  flemas  del  pecho  o  de  dla  o 
de  noche  durante  la  semana  pasada? 


48.  dRa  tenido  un  "resfriado  del  pecho"  durante  la 
semana  pasada? 


F.  LA  OPRESION  EN  EL  PECHO 

49.  dTiene  Ud.  alguna  vez  opreslon  en  el  pecho 
o  dificultad  de  resplrar? 


51.  Si  se  contests  "Si"  a  50,  preguntese: 
I  Cual  dia? 


52.  dSe  le  oprime  el  pecho  o  se  le  hace 

dificil  respirar: 

a.  d  El  primer  dia  de  vuelta  al  trabajo 
despues  de  un  dia  lib re  o  mas? 

*  S 

b.  d  El  segundo  dia  de  vuelta  al  trabajo 
despues  de  un  dia  libre  o  mas? 

#  A  / 

c.  El  ultimo  dia  de  trabajo  antes  de  un 
dia  libre? 

d.  No  cabe  ninguna  de  las  preguntas  de 
arriba. 


(Fecha 


(0) 

(1) 

(2) 

(3) 

(4) 


Fecha 

Si 

No 

Si 

□ 

No 

□ 

Fecha 

Si 

No 

Si 

□ 

No 

_ 

L 

□ 

(72) 

(73) 

(74) 

(75) 

(76) 


** 

o  se  le  hace  dificil 

Si 

□ 

□ 

□ 

(77) 

la  semana  en  particular*! 

No 

□ 

_ 

_ 

D 

L 

Mar. 

L 

Mier . 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

J 

V 

S 

Siempre 

A  veces 

NR 

— 

_ 

_ 

_ 

(78-85) 


(86-89) 
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*  S 

53.  Si  se  contests  "Si"  a  52,  preguntese: 
t  Siente  opresion  en  el  pecho  o  se  le 
hace  dif£cil  respirar: 

a.  En  todas  tales  ocasiones? 

b.  Solo  a  veces. 

c.  No  cabe. 

54.  Si  se  contests  "Si"  a  la  pregunta  50  o  52, 
preguntese:  i  A  que  hora  del  dia  indicado 
siente  opresion  en  el  pecho  o  dificultad 

, de  respirar? 

a.  Antes  de  entrar  en  la  desmotadora. 

b.  Despues  de  entrar  en  la  desmotadora. 

c.  .  Despues  de  salir  de  la  desmotadora. 

d.  No  cabe. 


Fecha 

_ 

_ 

(90-92) 


Fecha 

(93-96) 


55.  Si  la  respuesta  a  54  "b"  o  "c"  es  afirmativa, 
prequntese:  i  Cuantas  horas  despues  de 

empezar  un  turno  comienza  esto?  Horas _ _ 

No  cabe _  (97-98) 


56.  Si  la  respuesta  a  54  "b"  o  "c"  es  afirmativa, 
preguntese:  i  Cuanto  tiempo  dura  esta  opresion 

o  dificultad  de  respirar?  Horas _ 

No  cabe 


57.  (Preguntese  solo  si  se  contests  "No"  a  50) 

En  el  pasado,  ha  sentido  alguna  vez  opresion^ 
en  el  pecho  o  dificultad  de  respirar  algun  dia  de 

la  semana  en  particular?  r~"l  Si  /  /  No  /  1  NR 


✓  ^ 

58,  Si  se  contests  "Si"  a  57,  preguntese:  D _ 

Cual  dia?  L _ 

•  '  Mar. 

Mier. 

J _ 

■V _ 

S _ 

59.  #  (Preguntese  solo  si  se  contests  "No"  a  52) 

d  En  el  pasado,  ha  sentido  alguna  vez  opresion 
en  el  pecho  o  dificultad  de  respirar? 

a.  El  primer  dia  de  vuelta  al  trabajo  despues 

de  un  d.fa  libre  o  mas.  a. 

/  v  ^ 

b.  El  segundo  dia  de  vuelta  al  trabajo  despues 

de  un  dia  libre  o  mas.  b. 

✓  ✓ 

.  c.  El  ultimo  dia  de  trabajo  antes  de  un  dia 

libre.  c. 


Siempre_ 
A  veces 
NR _ * 


d.  No  cabe  nada  de  lo  de  arriba. 


d. 


e.  NR. 


e. 


(99-1Q0) 


(101) 


(102) 


(103) 
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*  S 

60.  Si  se  contesta  "Si"  a  59,  preguntese: 

4  Sentfa  Ud.  opresion  en  el  pecho  o  dificultad 
de  respirar? 

a.  En  toda  (o  casi  toda)  ocasion 

b.  Solo  a  veces 

c.  No  cabe 

61.  Si  se  contesta  "Si"  a  50,  52,  57,  0  59,  preguntese: 
i  Cuantos  anos  hace  que  siente  opresion  en  el 

pecho  o  dificultad  de  respirar?  Ariosi — /  NR 

G.  HISTORIA  LABORAL 

62.  i  Quf  clase  de  trabajo  hace  Ud.  cuando  no  desmote 

el  algodon  (Especifique) ? _ _ _ _ 


(104) 


(105-106) 


(107) 


Introduction  para  las  preguntas  63  a  69:  i  Ha  trabajado  Ud.  alguna  vez  en: 

63.  Una  fundicion  (por  tanto  como  un  rno)?  /  /  Si  /  /  No 


64.  La  minerla  o  elaboraclon  de  piedra  o  metales  (por 
tanto  como  un  ano)? 

65.  En  una  planta  de  asbesto  (alguna  vez)? 


/ — 7  sf  CO  No 
/ — 7  Si  CO  No 


66.  En  una  fabrica  de  textil  de  algodon,  de  mezclado  de 
algondon  o  de  aceite  de  semilla  de  algodon? 

67.  En  el  cosecho  de  algodon  o  cereales? 


CO  sf  CO  No 
CO  sf  CO  No 


68.  En  una  desmotadora  de  algodon  (solo  para  el 
grupo  de  control)? 


CO  Si  CO  No 


69.  En  proximidad  de  otros  polvos,  emanaciones  o  x 

humcs?  Si  se  contesta  "Si,"  especiffiuese:  /  /  Si  /  /  No 

Clase  de  contacto _ _ _ _ _ 

Duracion  de  contacto _  <  _ _ 


70.  i  Cuantos  anos  tenfa  cuando  empezi^  a  trabajar 
por  primera  vez  en  una  desmotadora  de  algodon? 

(Escrfbase  su  edad  exacta) _ 

f  S  ^ 

71.  c.  Cuantos  anos^  hace  que  trabaja  en  una  desmotadora  de 

algodon?  (Nuraero  total  de  arios) _ 

72.  4 Cuantos  meses  por  ano  trabaja  ordinariamente  en  una 

desmotadora  de  algodon ?_ _ (Num.  de  meses) 

73.  4En  que  otras  regiones  del  estado  o  del  pais  ha  trabajado 

(desmotando  el  algodon)? _ _ _ 


(108) 

(109) 

(110) 

(111) 

(112) 

(113) 

(114) 


(115-116) 

(117-118) 

(119-120) 

(121-122) 


H.  OTRAS  ENFERMEDADES 
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74.  t  Tiene  Ud.  una  condicion  del  corazon  que 
requlere  los  servicios  de  un  medico? 


/~~7  Si  EJ  No 


(123) 


75.  Si  se  cor.testa  "Si"  a  74,  especif iquense  la  condicion_ 


la  medicacion:_ 
No  cabe: 


i  Ha 

tenido  alguna  vez  asma? 

EJ  Si  EJ  No 

(124) 

Si 

se  contesta  "Si"  a  76,  preguntese  si  empezo: 

_ Antes  de  los  30 

anos 

. 

Despues  de  los  ! 
_ NR 

30  anos 

Si 

se  contesta  "Si"  a  76,  preguntese:  Tenia  asma 

antes  de  trabajar  en  una  desmotadora  de  algodon? 

EJ  Si  EJ  No  EJ 

NR  (125) 

4  * 

£  Le  ha  dicho  alguna  vez  un  medico  que  Ud.  Tenia 
alguna  de  las  condiciones  que  siguen? 

a. 

Bronquitis  cronica 

EJ  Si  EJ  No 

(126) 

b. 

Enfiseraa 

EJ  Si  EJ  No 

(127) 

c. 

Infeccion  fungoso  de  los  pulmones 

EJ  Si  EJ  No 

(128) 

d. 

Tisis  (tuberculosis) 

EJ  Si  EJ  No 

(129) 

e. 

Cualquier  condicion  cronica  de  los  pulraones 

Si  se  contesta  "Si,"  especif iquese: 

EJ  Si  EJ  No 

(130) 

CONSUMO  DE  TABACO 

80.  i  Ha  fumado  Ud.  alguna  vez  cigarrillos? 

(Si  se  contesta  "Si"  a  80,  preguntese  81.  Si  "No," 
omitase  lo  que  no  quepa.) 

81.  I  Furaa  cigarrillos  actualraente? 

(Si  se  contesta  "Si"  a  81,  preguntese  82  a  84. 

Si  "No,"  preguntese  85  a  87.) 

82.  d  Aproximadamente  cuantos  cigarrillos  fuma 

ordinariamente  por  dia? 


r~7  Si  EJ  No 

\ 


(131) 


I  1  Si  CZ 7  No  EJ  NR  (132) 


(133-134) 


83.  Alnhala  (aspira),  digo,  traga  el  humo? 

84.  d  Cuantos  anos  hace  que  furaa  cigarrillos? 

✓ 

(Omitase  hasta  88) 

#  x  / 

85.  i.  Cuand_p  fumaba,  cuantos  cigarrillos  consumia 

por  dia? 
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/  7  Si  EJ  No  EZ 7  NR  (135) 

_  ' 

_  Anos  EJ  NR  (136-137) 


Numero  /  7  NR 


(138-139) 
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86.  i  Inhalaba  (aspiraba),  digo,  tragaba  el  humo? 

I  ^  ^ 

87.  i  Aproximadamente  cuantos  anos  hacla  que  furaaba 
cigarrillos? 


J — 7  Si  03  No  03 

‘  * 

_  Anos  t~~l  NR 


88. 


89. 


90. 


91. 


t  Ha  fumado  alguna  vez  puros? 

(Si  se  cenCesta  "Si"  a  88,  preguntese  89  a  91. 
Si  "No,"  omftase  hasta  92.) 

I  Fuma  puros  actualmente? 


} — 7  Si  03  No 


(Si  se  contests  "Si"  a  89,  preguntese  90  a  91. 

Si  "No,"  omftase  hasta  92.) 

I Aprximad ament e  cuantos  puros  fuma  ordinariamente 
por  dia? 

Apr oximad ament e  cuantos  anos  hace  que  fuma  puros? 


V 


Numero  /  /  NR 

_  / 

Anos  £Z 7  NR 


92.  J  Ha  fumado  alguna  vez  en  pipa? 

(Si  se  contesta  "Si"  a  92,  preguntese  93  a  95. 
Si  "No,"  terminese  la  entrevista.) 

93.  Fuma  en  pipa  actualmente? 

(Si  se  contests^  "Si"  a  93,  preguntese  94  a  95. 
Si  "No,"  terminese  la  entrevista.) 

94.  i  Aproximadamente  cuantas  pipadas  de  tabaco  fuma 

ordinariamente  por  dia? 

95.  ^Aproximadamente  cuantos  anos  hace  que  fuma 

en  pipa? 


/ — 7  Si  03  No 


03  Si  03  No  03 


_  / 

Anos  33  NR 
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NR  (140) 

(141-142) 

(143) 

NR  “  (144) 

(145-146) 

(147-148) 

(149) 

NR  (150) 

(151-152) 

(153-154) 
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Appendix  D — Pulmonary  Function 
Standards  for  Cotton  Dust  Standard 

The  spirometric  measurements  of  pulmon¬ 
ary  function  shall  conform  to  the  following 
minimum  standards,  and  these  standards 
are  not  intended  to  preclude  additional  test¬ 
ing  or  alternate  methods  which  can  be  de¬ 
termined  to  be  superior. 

I.  APPARATUS 

a.  The  instrument  shall  be  accurate  to 
within  ±50  milliliters  or  within  ±3  percent 
of  reading,  whichever  is  greater. 

b.  The  instrument  should  be  capable  of 
measuring  vital  capacity  from  0  to  7  liters 
BTPS. 

c.  The  instrument  shall  have  a  low  inertia 
and  offer  low  resistance  to  airflow  such  that 
the  resistance  to  airflow  at  12  liters  per 
second  must  be  less  than  1.5  cm  H«0/(liter/ 
sec). 

d.  The  zero  time  point  for  the  purpose  of 
timing  the  FEVi  shall  be  determined  by  ex¬ 
trapolating  the  steepest  portion  of  the 
volume  time  curve  back  to  the  maximal  in¬ 
spiration  volume  (1,  2,  3,  4)  or  by  an  equiva¬ 
lent  method. 

e.  Instruments  incorporating  measure¬ 
ments  of  airflow  to  determine  volume  shall 
conform  to  the  same  volume  accuracy 
stated  in  (a)  of  this  section  when  presented 
with  flow  rates  from  at  least  0  to  12  liters 
per  second. 

f.  The  instrument  or  user  of  the  instru¬ 
ment  must  have  a  means  of  correcting  vol¬ 
umes  to  body  temperature  saturated  with 
water  vapor  (BTPS)  under  conditions  of 
varying  ambient  spirometer  temperatures 
and  barometric  pressures. 

g.  The  instrument  used  shall  provide  a 
tracing  or  display  of  either  flow  versus 
volume  or  volume  versus  time  during  the 
entire  forced  expiration.  A  tracing  or  dis¬ 
play  is  necessary  to  determine  whether  the 
patient  has  performed  the  test  properly. 
The  tracing  must  be  stored  and  available  for 
recall  and  must  be  of  sufficient  size  that 
hand  measurements  may  be  made  within  re¬ 
quirement  of  paragraph  (a)  of  this  section. 
If  a  paper  record  is  made  it  must  have  a 
paper  speed  of  at  least  2  cm/sec  and  a 
volume  sensitivity  of  at  least  10.0  mm  of 
chart  per  liter  of  volume. 

h.  The  instrument  shall  be  capable  of  ac¬ 
cumulating  for  a  minimum  of  10  seconds 
and  shall  not  stop  accumulating  volume 
before  (1>  the  volume  change  for  a  0.5 
second  interval  is  less  than  25  milliliters,  or 
(2)  the  flow  is  less  than  50  milliliters  per 
second  for  a  0.5  second  interval. 

i.  The  forced  vital  capacity  (FVC)  and 
forced  expiratory  volume  in  1  second 
(FEV,#)  measurements  shall  comply  with 
the  accuracy  requirements  stated  in  para¬ 
graph  (a)  of  this  section.  That  is,  they 
should  be  accurately  measured  to  within 
±50  ml  or  within  ±3  percent  of  reading, 
whichever  is  greater. 

j.  The  instrument  must  be  capable  of 


being  calibrated  in  the  field  with  respect  to 
the  FEY,  and  FVC.  This  calibration  of  the 
FEV,  and  FVC  may  be  either  directly  or  in¬ 
directly  through  volume  and  time  base  mea¬ 
surements.  The  volume  calibration  source 
.  should  provide  a  volume  displacement  of  at 
least  2  liters  and  should  be  accurate  to 
within  ±30  milliliters. 

II.  TECHNIQUE  FOR  MEASUREMENT  OF  FORCED 
VITAL  CAPACITY  MANEUVER 

a.  Use  of  a  nose  clip  is  recommended  but 
not  required.  The  procedures  shall  be  ex¬ 
plained  in  simple  terms  to  the  patient  who 
shall  be  instructed  to  loosen  any  tight  cloth¬ 
ing  and  stand  in  front  of  the  apparatus.  The 
subject  may  sit,  but  care  should  be  taken  on 
repeat  testing  that  the  same  position  be 
used  and,  if  possible,  the  same  spirometer. 
Particular  attention  shall  be  given  to  insure 
that  the  chin  is  slightly  elevated  with  the 
neck  slightly  extended.  The  patient  shall  be 
instructed  to  make  a  full  inspiration  from  a 
normal  breathing  pattern  and  then  blow 
into  the  apparatus,  without  interruption,  as 
hard,  fast,  and  completely  as  possible.  At 
least  three  forced  expirations  shall  be  car¬ 
ried  out.  During  the  maneuvers,  the  patient 
shall  be  observed  for  compliance  with 
instructions.  The  expirations  shall  be 
checked  visually  for  reproducibility  from 
flow-volume  or  volume-time  tracings  or  dis¬ 
plays.  The  following  efforts  shall  be  judged 
unacceptable  when  the  patient: 

1.  has  not  reached  full  inspiration  preced¬ 
ing  the  forced  expiration, 

2.  has  not  used  maximal  effort  during  the 
entire  forced  expiration, 

3.  has  not  continued  the  expiration  for  at 
least  5  seconds  or  until  an  obvious  plateau 
in  the  volume  time  curve  has  occurred, 

4.  has  coughed  or  closed  his  glottis, 

5.  has  an  obstructed  mouthpiece  or  a  leak 
around  the  mouthpiece  (obstruction  due  to 
tongue  being  placed  in  front  of  mouthpiece, 
false  teeth  falling  in  front  of  mouthpiece, 
etc.), 

6.  has  an  unsatisfactory  start  of  expira¬ 
tion,  one  characterized  by  excessive  hesita¬ 
tion  (or  false  starts),  and  therefore  not  al¬ 
lowing  back  extrapolation  of  time  0  (ex¬ 
trapolated  volume  on  the  volume  time  trac¬ 
ing  must  be  less  than  10  percent  of  the 
FVC). 

7.  has  an  excessive  variability  between  the 
three  acceptable  curves.  The  variation  be¬ 
tween  the  two  largest  FVC’s  and  FEV.’s  of 
the  three  satisfactory  tracings  should  not 
exceed  10  percent  or  ±  100  milliliters, 
whichever  is  greater, 

b.  Periodic  and  routine  recalibration  of 
the  instrument  or  method  for  recording 
FVC  and  FEV,.,  should  be  performed  using 
a  syringe  or  other  volume  source  of  at  least 
2  liters. 

III.  INTERPRETATION  OF  SPIROGRAM 

a.  The  first  step  in  evaluating  a  spirogram 
should  be  to  determine  whether  or  not  the 
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patient  has  performed  the  test  properly  or 
as  described  in  II  above.  From  the  three  sat¬ 
isfactory  tracings,  the  forced  vital  capacity 
(FVC)  and  forced  expiratory  volume  in  1 
second  (FEV,.,)  shall  be  measured  and  re¬ 
corded.  The  largest  observed  FVC  and  larg¬ 
est  observed  FEV,  shall  be  used  in  the  anal¬ 
ysis  regardless  of  the  curve(s)  on  which  they 
occur. 

b.  The  following  guidelines  are  recom¬ 
mended  by  NIOSH  for  the  evaluation  and 
management  of  workers  exposed  to  cotton 
dust.  It  is  Important  to  note  that  employees 
who  show  reductions  in  FEV, /FVC  ratio 
below  .75  or  drops  in  Monday  FEV,  of  5  per¬ 
cent  or  greater  on  their  initial  screening 
exam,  should  be  re-evaluated  within  a 
month  of  the  first  exam.  Those  who  show 
consistent  decrease  in  lung  function,  as 
shown  on  the  following  table,  should  be 
managed  as  recommended. 

IV.  QUALIFICATIONS  OF  PERSONNEL 
ADMINISTERING  THE  TEST 

Technicians  who  perform  pulmonary 
function  testing  should  have  the  basic 
knowledge  required  to  produce  meaningful 
results.  Training  consisting  of  approximate¬ 
ly  16  hours  of  formal  instruction  should 
cover  the  following  areas.  Persons  who  suc¬ 
cessfully  complete  the  course  will  be  certi¬ 
fied  by  OSHA  or  their  designee. 

a.  Basic  physiology  of  the  forced  vital  ca¬ 
pacity  maneuver  and  the  determinants  of 
airflow  limitation  with  emphasis  on  the  re¬ 
lation  to  reproducibility  of  results. 

b.  Instrumentation  requirements  includ¬ 
ing  calibration  procedures,  sources  of  error 
and  their  correction. 

c.  Performance  of  the  testing  including 
subject  coaching,  recognition  of  improperly 
performed  maneuvers  and  corrective  ac¬ 
tions. 

d.  Data  quality  with  emphasis  on  repro¬ 
ducibility. 

e.  Actual  use  of  the  equipment  under  su¬ 
pervised  conditions. 

f.  Measurement  of  tracings  and  calcula¬ 
tions  of  results. 

2.  Part  1928  of  Title  29  of  the  Code 
of  Federal  Regulations  is  hereby 
amended  by  adding  a  new  paragraph 
(a)(5)  to  §  1928.21  to  read  as  follows: 

§  1928.21  Applicable  standards  in  29  CFR 
Part  1910. 

(a)  •  •  • 

(5)  Exposure  to  cotton  dust  in  cotton 
gins— §  1910.1046 

(Secs.  6.  8,  84  Stat.  1593,  1599  (29  U.S.C.  655, 
657);  Secretary  of  Labor’s  Order  8-76  (41  FR 
25059);  29  CFR  Part  1911) 
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